SOIL SURVEY OF 


Green Lake County, Wisconsin 


United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 

Research Division of the 

Coliege of Agricultural and Life Sciences 
University of Wisconsin 


This is a publication of the National Cooperative Soil Survey, a joint effort of the United States De- 
partment of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In 
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all who need the information, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1970-73. Soil names and descrip- 
tions were approved in 1973, Unless otherwise indicated, statements in the publication refer to conditions 
in the county in 1973. This survey was made cooperatively by the Soil Conservation Service and the Re- 
search Division of the College of Agricultural and Life Sciences, University of Wisconsin. It is part of the 
technical assistance furnished to the Green Lake County Soil and Water Conservation District. The field- 
work that is the basis for this soil survey was partly financed by the Green Lake County Soil and Water 
Conservation District. 

Soil maps in this survey may be copied without permission, but any enlargement of these maps 
could cause misunderstanding of the detail of mapping and result in erroncous interpretations. Enlarged 
maps do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


f Wek SOIL SURVEY contains information 
that can be applied in managing farms and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All the soils of Green Lake County are shown 
on the detailed map at the back of this publi- 
cation. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification of each. 
It also shows the page where each soil is de- 
scribed and the woodland group, wildlife group, 
tree and shrub group, and recreation group in 
which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 


many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suit- 
ability. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the discus- 
sions of the capability groups. 

Foresters and others can refer to the section 
“Woodland” where the soils of the county are 
grouped according to their suitability for trees. 

Wildlife managers and others can find infor- 
mation about soils and wildlife habitat in the 
section “Wildlife.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for nonindustrial buildings and for recrea- 
tion areas in the sections “Land Use Interpre- 
tations’ and ‘‘Recreation.” 

Engineers and butlders can find, under “En- 
gineering,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect-engineering practices. 

Scientists and others can read about the soils 
in the section “Formation and Classification of 
Soils.” 

Newcomers in the area may be especially in- 
terested in the section “General Soil Map,” 
where broad patterns of soils are described. 
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| em LAKE COUNTY is located slightly south- 
east of the center of Wisconsin (fig. 1). It extends 


—— | 


State Agricultural Experiment Station at Madison 


Figure 1,—-Location of Green Lake County in Wisconsin, 


about 24 miles from north to south and 18 miles from 
east to west at its widest points. The total land area is 
about 354 square miles, or 226,816 acres. The county 
seat is the city of Green Lake, which is in the east- 
central part of the county. Green Lake County is named 
for the deepest lake in Wisconsin. 

In 1970, the population of the county was 16,878. 
Berlin, in the northeast corner of the county, is the 
largest city and has a population of 5,297. 

Farming, manufacturing, and tourism are important 
in Green Lake County. In 1970, about 15 percent of 
the workers were employed in jobs related to agricul- 
ture, 7 percent in construction, 29 percent in manu- 
facturing, 4 percent in transportation and utilities, and 
45 percent in other services. In 1969, 74.7 percent of 
the county was in farms. 

The number of farms is decreasing, and the average 
size of farms is increasing. An average farm income 
of $17,000 is ahead of the State average. Milk is the 
most important source of farm income. The county 
ranks among the highest quarter of Wisconsin counties 
in hog marketing and in the processing of sweet corn 
and green peas. 

Originally the county was not extensively forested. 
Today about 12 percent of the land area is woodland. 
The woodlands are mostly small tracts scattered 
through the northern and western parts of the county. 
These tracts supply wood products needed on farms, 
and they provide some cash income from the sale of 
wood products. 

Green Lake County has made relatively greater 
gains in manufacturing than the rest of the State from 
1963 to 1967—in number of persons employed, in pay- 
roll, and in value added by manufacturing. There are 
133 factory jobs in the county per thousand people, 
compared to the State average of 118 per thousand. 
Further industrial growth seems likely because of the 
favorable location of Green Lake County relative to 
the Fox River Valley industrial district and the lake- 
shore complex (24) .1 

Green Lake County’s lakes, streams, and wetlands 


* Italic numbers in parentheses refer to Literature Cited, p. 130. 
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have made the county a popular vacation ground for 
residents of southeastern Wisconsin and out-of-state 
visitors, mainly from Illinois. Areas near the many 
lakes and streams are becoming increasingly impor- 
tant as homesites and recreational areas for the ex- 
panding populations of southeastern Wisconsin and 
northern Illinois. Wooded tracts throughout the county 
are also in demand for these uses (6). 

Surface relief in the county is the result of glacia- 
tion. Topographic features include ground moraines in 
which low hills and kettles are interspaced with old 
glacial lakebeds and drainageways. Bedrock escarp- 
ments and sand dunes give some diversity to this 
pattern. The soils formed mainly in materials that were 
laid down during or shortly after glaciation. ; 

The county can be divided into three physiographic 
areas by surface features. One of the most interesting 
and economically important features is the high plain 
or plateau in the southeastern part of the county. This 
plain extends north to Green Lake, and a smaller seg- 
ment is north of the lake. The surface of this plain 
is generally nearly level and gently sloping. The soils 
formed in windblown silts and glacial till. They in- 
clude some of the best farming land in the county. 
These soils, however, are subject to erosion, and surface 
crusting often hinders the emergence of small seeded 
plants. 


Underlying this high plateau at a relatively shallow 
depth are two kinds of bedrock. The upper layer is 
dolomite, and the lower layer is sandstone. The dolo- 
mite is relatively hard and resistant to erosion, but 
the sandstone is softer. Where the protective dolomite 
cap has been removed by the forces of geologic ero- 
sion, the sandstone, in most places, has also been re- 
moved. Escarpments and outcrops of bedrock are 
scattered throughout the county (fig. 2). 

The second physiographic area is in the north- 
western part of the county which forms part of the 
central sand plain of Wisconsin. It is a low, nearly 
level and gently sloping region of sandy soils and 
marshland. The well drained and moderately well 
drained sandy soils are droughty and subject to blow- 
ing. The soils in the lower areas are often ponded, 
unless drained. 

The third physiographic area consists of rolling hills 
and valleys caused almost entirely by glacial deposition. 
Wet soils, which were glacial lakebeds and drainage- 
ways, are interwoven throughout this region. The well 
drained soils formed mainly in glacial till, but there is 
a significant sand mantle over much of this region. 
This sand, which has blown from the central sand 
plain since glacial times, is generally thickest in the 
western part of the county and gradually thins to the 
east. The sandy soils are subject to blowing and are 


Figure 2.—Quarry exposing dolomite overlying sandstone. 
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droughty. If cultivated, the loamy soils that formed in 
glacial till are subject to erosion. Most of the soils in 
the low areas are poorly drained or very poorly drained. 

Green Lake County has a large acreage that is suit- 
able for farming. For example, nearly level Plano soils 
in the southeastern part of the county are well suited 
to intensive crop production. They respond to a high 
level of management, such as heavy fertilization and 
other practices that produce a large population of 
plants. These soils also have potential for producing 
more specialty crops such as vegetables and other truck 
crops. 

Kidder soils are extensive in the more rolling sec- 
tions of the county. They are more limited in their 
response to management than Plano soils because they 
are not as deep and hold less water available to plants 
than Plano soils. The nearly level and gently sloping 
Kidder soils, however, are well suited to irrigation, and 
where irrigated are well suited to the intensive pro- 
duction of vegetable and truck crops. 

In Green Lake County there is a demand for infor- 
mation on nonfarm uses of soils. Information is es- 
pecially needed for building sites as urban and nonfarm 
population increases. Many of these soils are well 
suited to nonfarm uses, but others are not. The con- 
struction of homes with private sewage systems is 
controlled by local and State ordinances to minimize 
the danger of ground water pollution. To effectively 
filter the effluent, a deep, loamy, well-drained soil is 
best. If Knowles, Ripon, and Ritchey soils, which 
formed over dolomite, are used for onsite sewage sys- 
tems pollution is a hazard, because natural fissures or 
crevices in the bedrock permit a rapid downward move- 
ment of unfiltered effluent (fig. 3). 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Green Lake County, where they are 
located, and how they can be used. The soil scientists 
went into the county knowing they likely would find 
many soils they had already seen and perhaps some 
they had not. They observed the steepness, length, and 
shape of slopes, the size and speed of streams, the 
kinds of native plants or crops, the kinds of rock, and 
many facts about the soils. They dug many holes to 
expose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the sur- 
face down into the parent material that has not been 
Serna much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. The soil series and the soz 
phase are the categories of soil classification most used 
in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil. series is named for a town 
or other geographic feature near the place where a soil 


Figure 3.—Quarry area of dolomite that shows the fissures com- 
mon in bedrock, The use of Knowles, Ripon, and Ritchey soils 
for septic tanks is severely limited, because these crevices may 
permit pollution of the ground water. 


of that series was first observed and mapped. Markesan 
and Ripon, for example, are the names of two soil 
series. All the soils in the United States having the 
same series name are essentially alike in those charac- 
teristics that affect their behavior in the undisturbed 
landscape. 

Soils of one series can differ in texture of the sur- 
face soil and in slope, stoniness, or some other charac- 
teristics that affect use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases, The name of a soil phase indicates a feature 
that affects management. For example, Kidder loam, 
2 to 6 percent slopes, is one of several phases within 
the Kidder series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map in the back 
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of this survey was prepared from the aerial photo- 
graphs. ; 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

An undifferentiated group is made up of two or more 
soils or land types that could be delineated individ- 
ually but are shown as one unit because, for the purpose 
of the soil survey, there is little value in separating 
them. The pattern and proportion of soils are not uni- 
form. An area shown on the map may be made up of 
only one of the dominant soils, or of two or more. The 
name of an undifferentiated group consists of the 
names of the dominant soils, joined by “and.” Rock 
land and Ritchey soils, 6 to 45 percent slopes, is an 
example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. These 
places are shown on the soil map and are described in 
the survey, but they are called land types and are 
given descriptive names. Rock outcrop is a land type 
in Green Lake County. 

While a soil survey is in progress, samples of soils 
are taken, as needed, for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soil in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map 
and the laboratory data and yield data have been 
assembled. The mass of detailed information then needs 
to be organized in such a way as to be readily useful 
to different groups of users, among them farmers, 
managers of woodland and range, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then ad- 
just the groups according to the results of their studies 
and consultation. Thus, the groups that are finally 
evolved reflect up-to-date knowledge of the soils and 
their behavior under present methods of use and 
management. 


General Soil Map 


The General Soil Map at the back of this survey 
shows, in color, the soil associations in the survey area. 
A soil association is a landscape that has a distinc- 
tive pattern of soils in defined proportions. It typi- 
cally consists of one or more major soils and at least 
one minor soil, and it is named for the major soils. 
The soils in an association can occur in other associa- 
tions, but in different patterns. 

A map showing soil associations is useful to people 


who want to have a general idea of the soils in a 
survey area, who want to compare different parts of 
that area, or who want to locate large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide for managing a watershed, a 
wooded tract, or a wildlife area or for broad planning 
of recreational facilities, community developments 
and such engineering works as transportation corri- 
dors. It is not a suitable map for detailed planning for 
management of a farm or field or for selecting the 
exact location of a road or building or other structure, 
because the soils within an association ordinarily vary 
in slope, depth, stoniness, drainage, and other charac- 
teristics that affect their management. 

The soil associations in Green Lake County are de- 
scribed on the pages that follow. 


1. Plano-Mendota-St. Charles association 


Well drained and moderately well drained, nearly level 
to sloping soils that have a subsoil mainly of silt loam 
and silty clay loam underlain by calcareous, gravelly 
or very gravelly sandy loam glacial till 


This association consists of a high plain or plateau 
of ground moraine that has broad ridgetops and gentle 
swales. It is on glaciated uplands where the soils 
formed in windblown silts and the underlying glacial 
till. The soils are mostly nearly level and gently slop- 
ing but are steeper along drainageways and escarp- 
ments. 

This association makes up about 30 percent of the 
county. It is about 28 percent Plano soils, 11 percent 
Mendota soils, 7 percent St. Charles soils, and 54 per- 
cent minor soils. 

The Plano soils are nearly level and gently sloping 
and well drained and moderately well drained. They 
are on broad, slightly convex plains. They have a sur- 
face layer of silt loam. Their subsoil is silt loam and 
silty clay loam in the upper part and heavy sandy loam 
in the lower part. The substratum is gravelly sandy 
loam glacial till that begins at a depth of about 58 
inches. 

The Mendota soils are nearly level to sloping and 
well drained, They are mostly on low knolls. They have 
a surface layer of silt loam. Their subsoil is silt loam 
and heavy silt loam in the upper part and very 
gravelly loam in the lower part. The substratum is 
very gravelly sandy loam glacial till that begins at a 
depth of about 33 inches. 

The St. Charles soils are nearly level to sloping and 
well drained and moderately well drained. They are 
chiefly on broad ridgetops. They have a surface layer 
of silt loam. Their subsoil is silt loam and heavy silt 
loam in the upper part and heavy sandy loam in the 
lower part. The substratum is gravelly sandy loam 
glacial till that begins at a depth of about 54 inches. 

Of minor extent in this association are the Knowles, 
LeRoy, Ritchey, Colwood, Joy, Kibbie, Ossian, and 
Palms soils. LeRoy soils are intermingled with the 
St. Charles soils where the high plain breaks into 
major drainageways. Knowles and Ritchey soils are 
along escarpments where the glacial till is thin over 
dolomite, Colwood, Joy, Kibbie, Ossian, and Palms soils 
are in swales and wet drainageways. 

The soils of this association have a high potential 
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for all of the cultivated crops commonly grown in the 
county. Most of the acreage is used for cultivated crops 
such as corn, small grains, and legumes, and some is 
used for canning crops such as sweet corn and peas. 
A large acreage is also used for dairy farming. A few 
steeper areas and undrained wet areas are used for 
aoe or wildlife habitat. A few areas are in wood- 
and. 

In cultivated areas, the main concerns of manage- 
ment are controlling erosion and soil blowing and 
maintaining the level of organic matter, tilth, and 
fertility. The wet soils need to be drained if they are 
to be used for crops. 

The major soils of this association that have a slope 
of less than 6 percent have no serious limitations for 
use as sites for housing, septic tank absorption fields, 
roads and streets, and sanitary landfills. 


2. Kidder-Rotamer-Grellton association 


Well drained and moderately well drained, nearly level 
to steep soils that have a subsoil mainly of loam, clay 
loam, and sandy clay loam underlain by calcareous, 
gravelly sandy loam glacial till 


This association consists of ground moraine made 
up of swales, rounded hills, and drumlins on glaciated 
uplands. The soils are mostly gently sloping and slop- 
ing. In some places, stones and boulders are common 
on the surface and in the soil. 

This association makes up about 27 percent of the 
county. It is about 23 percent Kidder soils, 5 percent 
Rotamer soils, 5 percent Grellton soils, and 67 percent 
minor soils. 

The Kidder soils are nearly level to steep and are 
well drained. They are on ground moraine and drum- 
lins. In most places the surface layer is fine sandy 
loam; in some places it is loam. The subsoil is loam or 
fine sandy loam in the upper part, sandy clay loam or 
clay loam in the middle part, and heavy sandy loam 
in the lower part. The substratum is gravelly sandy 
loam glacial till and is at a depth of about 34 inches. 

The Rotamer soils are gently sloping to steep and 
well drained. They also are on ground moraine and 
drumlins. They have a surface layer of sandy loam, 
and their subsoil is loam and clay loam in the upper 
part and sandy loam in the lower part. The substratum 
is gravelly sandy loam glacial till and is at a depth 
of about 19 inches. 

The Grellton soils are on ground moraine and drum- 
lins. These soils are nearly level to moderately steep 
and are well drained and moderately well drained. 
They have a surface layer of fine sandy loam. Their 
subsoil is loam in the upper part, silt loam in the 
middle part, and sandy clay loam in the lower part. 
The substratum is gravelly sandy loam glacial till and 
is at a depth of about 56 inches. 

Some minor soils in this association are Knowles, 
Lapeer, Oakville, Okee, Ritchey, and Urne soils. Others 
are Adrian, Barry, Colwood, Houghton, Kibbie, Mar- 
cellon, and Palms soils in swales and wet drainageways. 
Small areas of Lapeer soils are intermingled with 
the Kidder, Rotamer, and Grellton soils. Knowles, 
Ritchey, and Urne soils are along escarpments and 
other areas where the glacial till is thin over dolomite 
or sandstone bedrock. Oakville and Okee soils are in 


areas throughout the association where deposits of 
windblown sand are thick. 

The soils of this association are suited to all the 
cultivated crops grown in the county. Most of the 
acreage is used for cultivated crops such as corn, small 
grains, and legumes, and some is used for canning 
crops such as sweet corn and peas. Some steeper areas 
and undrained wet areas are used for pasture or wild- 
life habitat, and some areas are in woods. Much of 
Ee Aes is used for dairy farming and raising beef 
cattle. 

In cultivated areas, the main concerns of manage- 
ment are controlling erosion and soil blowing and 
maintaining the level of organic matter, tilth, and 
fertility. The wet soils need to be drained if they are 
to be used for crops. 

The major soils of this association that have a slope 
of less than 6 percent have no serious limitations for 
use as sites for housing, septic tank absorption fields, 
roads and streets, and sanitary landfills. 


3. Lapeer-Mecan-Okee association 


Well drained and somewhat excessively drained, 
gently sloping to steep soils that have a subsoil of 
sandy loam underlain by calcareous, gravelly sandy 
loam or gravelly loamy sand glacial till 


This association consists of ground moraine made 
up of swales, rounded hills, and drumlins on glaciated 
uplands (fig. 4). The soils are mostly gently sloping 
and sloping. In many places, stones and boulders are 
common on the surface and in the soil. 

This association makes up about 7 percent of the 
county. It is about 18 percent Lapeer soils, 9 percent 
ea soils, 9 percent Okee soils, and 64 percent minor 
soils. 

The Lapeer soils are nearly level to steep and are 
well drained. They are on ground moraine and drum- 
lins. In most places the surface layer is loamy fine 
sand; in some places it is fine sandy loam. The subsoil 
is sandy loam. The substratum is gravelly sandy loam 
glacial till and is at a depth of about 33 inches. 

The Mecan soils are gently sloping and sloping and 
are somewhat excessively drained. They are on ground 
moraine and drumlins. They have a surface layer of 
loamy fine sand. Their subsoil is sandy loam. The 
substratum is gravelly loamy sand glacial till and is 
at a depth of about 46 inches. 

The Okee soils are gently sloping to moderately 
steep and are well drained to somewhat excessively 
drained. They are on ground moraine. They have a 
surface layer and subsurface layer of loamy fine sand. 
Their subsoil is sandy loam. The substratum is 
gravelly sandy loam glacial till and is at a depth of 
about 45 inches. 

Some minor soils in this association are Gotham, 
Kidder, Oakville, Rotamer, and Urne soils. Others are 
Adrian, Brems, Granby, and Houghton soils in swales 
and wet drainageways. Rotamer and Kidder soils are 
intermingled with Lapeer, Mecan, and Okee soils. 
Gotham and Oakville soils are in areas where there 
are deposits of windblown sand. Urne soils are along 
escarpments and in other areas where the glacial 
till is thin over sandstone bedrock. 

The soils of this association are suited to all the 
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Figure 4.—Typical area of the Lapeer-Mecan-Okee association. 


general farm crops grown in the county, but in an 
average year crop yields are limited by the available 
water capacity. Much of the acreage is used for cul- 
tivated crops such as corn, small grains, and legumes. 
Some areas are used for pasture and wildlife habitat, 
especially steeper areas and undrained wet areas. 
Small woodlots are common. Much of the acreage is 
used for dairy farming and raising beef cattle. 

In cultivated areas, the main concerns of manage- 
ment are controlling erosion and soil blowing and 
maintaining the level of organic matter, tilth, avail- 
able water, and fertility. Stones and boulders interfere 
with tillage in much of this association. The wet soils 
need to be drained if they are to be used for general 
farm crops. 

The major soils of this association that have a slope 
of less than 6 percent have no serious limitations for 
use as sites for housing, septic tank absorption fields, 
roads and streets, and sanitary landfills. 


4. Oakville-Brems-Granby association 


Well drained, moderately well drained, and poorly 
drained, nearly level to steep soils that have a sub- 
soil of fine sand underlain by fine and medium sand 


This association consists of low hills and swales on 
outwash plains and terraces. The soils are mostly 
nearly level and gently sloping. 

This association makes up about 9 percent of the 


county. It is about 17 percent Oakville soils, 16 per- 
cent Brems soils, 14 percent Granby soils, and 53 per- 
cent minor soils. 

The Oakville soils are nearly level to steep and are 
well drained. They are on outwash plains and terraces. 
They have a surface layer of fine sand. Their subsoil 
is fine sand. The substratum is fine sand in the upper 
part and medium sand in the lower part. It is at a 
depth of about 33 inches. 

The Brems soils are nearly level and gently sloping 
and are moderately well drained. They are on outwash 
plains and terraces. They have a surface layer of 
loamy fine sand. Their subsoil is fine sand. The sub- 
stratum is medium sand and is at a depth of about 
38 inches. 

The Granby soils are nearly level and poorly 
drained. They are on outwash plains and terraces. 
They have a surface layer of loamy fine sand. Their 
subsoil is fine sand. The substratum is fine sand and 
is at a depth of about 35 inches. 

Of minor extent in this association are the Kidder 
and Okee soils on isolated glacial till knolls. Other 
minor soils are Adrian, Brems, Granby loamy subsoil 
variant, Houghton, Marshan, Palms, and Poy soils in 
swales and wet drainageways. Brems soils are inter- 
mingled with Oakville soils throughout the associa- 
tion. 

Unless the soils of this association are intensively 
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managed, they are better suited to pasture, woodland, 
or wildlife habitat than to cultivated crops. Much of 
the acreage is, in fact, used for pasture, woodland, and 
wildlife habitat. Some areas are used for cultivated 
crops such as corn, small grains, and legumes, but 
many areas which were once farmed are now idle or 
have been planted to pine trees. 

In cultivated areas, the main concerns of manage- 
ment are controlling soil blowing and maintaining the 
organic-matter content, fertility, and adequate drain- 
age. The wet soils need to be drained if they are to be 
used for general farm crops. 

Oakville soils that have a slope of less than 6 percent 
have slight limitations for use as sites for housing, 
septic tank absorption fields, and roads and streets. 
Where these soils are used for septic tank absorption 
fields, there is a danger of contaminating ground 
water supplies. Oakville soils have severe limitations 
for use as sanitary landfills. Brems and Granby soils 
have severe limitations for use as sites for housing, 
septic tank absorption fields, roads and streets, and 
sanitary landfills. 


5. Boyer-Oshtemo-Gotham association 


Well drained and somewhat excessively drained, nearly 
level to steep soils that have a subsoil mainly of loamy 
fine sand, sandy loam, and loamy sand underlain by 
sand or stratified sand and gravel outwash 


This association consists of low hills and swales and 
occasional kettle holes on outwash plains and terraces. 
The soils are mostly gently sloping but are steeper 
along drainageways and the edges of kettle holes. 

This association makes up about 6 percent of the 
county. It is about 11 percent Boyer soils, 11 percent 
Oshtemo soils, 11 percent Gotham soils, and 67 percent 
minor soils. 

The Boyer soils are nearly level to steep and are well 
drained. They are on outwash plains and terraces. They 
have a surface layer of loamy fine sand. Their subsoil is 
loamy fine sand in the upper part, sandy loam and light 
sandy clay loam in the middle part, and loamy sand in 
the lower part. The substratum is stratified sand and 
gravel outwash and is at a depth of about 32 inches. 

The Oshtemo soils are nearly level to sloping and are 
well drained. They are on outwash plains and terraces. 
They have a surface layer of loamy fine sand. Their sub- 
soil is loamy fine sand in the upper part, sandy loam in 
the middle part, and loamy sand in the lower part. The 
substratum is outwash sand and is at a depth of about 
62 inches. 

The Gotham soils are nearly level to sloping and are 
well drained and somewhat excessively drained. They 
are on outwash plains and terraces. They have a surface 
layer of loamy fine sand, and their subsoil] is loamy 
fine sand in the upper part and medium sand in the low- 
er part. The substratum is outwash sand and is at a 
depth of about 34 inches. 

Of minor extent in this association are Brems, 
Kidder, Oakville, Okee, Richford, Rodman, and Sisson 
soils. Brems, Oakville, and Richford soils are inter- 
mingled with Gotham soils, Sisson soils are intermin- 
gled with Boyer and Oshtemo soils in some places. 
Rodman soils are in steeper areas where the soil is thin 
over outwash. Kidder and Okee soils are on isolated 


glacial till knolls. Adrian, Colwood, Granby, Granby 
loamy subsoil variant, Houghton, and Kibbie soils are 
minor soils in swales and wet drainageways. 

The soils of this association are suited to all the gen- 
eral farm crops grown in the county, but in an average 
year, crop yields are limited by the available water ca- 
pacity. Much of the acreage is used for cultivated crops 
such as corn, small grains, and legumes. Some of the 
steeper areas and undrained wet areas are used for pas- 
ture and wildlife habitat. Small woodlots are common. 
Much of the acreage is used for dairy farming and rais- 
me beef cattle. Some areas are a source of sand and gra- 
vel, 

In cultivated areas, the main concerns of management 
are controlling erosion and soil blowing and maintain- 
ing organic-matter content, tilth, available water, and 
fertility. The wet soils need to be drained if they are to 
be used for the general farm crops. 

The major soils of this association that have a slope 
of less than 6 percent have slight limitations for use as 
sites for housing, septic tank absorption fields, and 
local roads and streets. They have severe limitations for 
use as sanitary landfills. 


6. Willette-Poy-Poygan association 


Very poorly drained and poorly drained, nearly level or- 
ganic soils and soils that have a subsoil of silty clay and 
ane underlain by sand or calcareous clay and silty 
clay 


This association is in drainageways and old lake 
basins and on flood plains. 

This association makes up about 11 percent of the 
county. It is about 19 percent Willette soils, 17 percent 
Poy soils, 13 percent Poygan soils, and 51 percent minor 
soils. 

The Willette soils are nearly level and very poorly 
drained. They are on flood plains and in drainageways 
and old lake basins. They have an organic layer of well 
decomposed muck about 30 inches thick. The sub- 
stratum is silty clay and clay. 

The Poy soils are nearly level and poorly drained. 
They are on flood plains and in swales, drainageways, 
and old lake basins. The surface layer is silty clay loam 
in the upper part and silty clay in the lower part. The 
subsoil is clay in the upper part and silty clay in the 
lower part. The substratum is fine sand and is at a 
depth of about 36 inches. 

The Poygan soils are nearly level and poorly drained. 
They are on flood plains and in swales, drainageways, 
and old lake basins. The surface layer is silty clay loam 
in the upper part and silty clay in the lower part. The 
subsoil is clay in the upper part and silty clay in the 
lower part. The substratum is silty clay and is at a 
depth of about 33 inches. 

Of minor extent in this association are the Brems, 
Briggsville, Oakville, and Tustin soils. Brems, Oakville, 
and Tustin soils are in areas where deposits of wind- 
blown sand are thick. Briggsville soils are in old glacial 
lake basins, especially in the northeastern part of the 
association. Adrian, Colwood, Granby, Granby clayey 
subsoil variant, Houghton, Kibbie, Manawa, Marshan, 
and Zittau soils are on flood plains and in swales, wet 
drainageways, and old lake basins. 

Most of the acreage is used for wildlife habitat and 
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some is used for pasture. Small areas of woodland are 
common. The major soils of this association are too wet 
for cultivated crops, unless they are drained. Where 
drained, they are generally used to grow corn. Better 
drained areas of the minor soils in this association are 
used for corn, small grains, and legumes. 

In cultivated areas, the main concern of management 
is maintaining adequate drainage, tilth, and fertility. 

The major soils of this association have severe and 
very severe limitations for use as sites for housing, 
septic tank absorption fields, roads and streets, and san- 
itary landfills. 


7. Adrian-Houghton association 


Very poorly drained, nearly level organic soils under- 
lain by sandy, loamy, or clayey material or marl 


This association is in drainageways, depressions, and 
old lake basins and on flood plains (fig. 5). 

This association makes up about 10 percent of the 
county. It is about 29 percent Adrian soils, 29 percent 
Houghton soils, and 42 percent minor soils. 

The Adrian soils are nearly level and very poorly 
drained. They are in drainageways, depressions, and 
old lake basins and on flood plains. They have an 


organic layer of highly decomposed muck about 86 
inches thick. The substratum is outwash sand. 

The Houghton soils are nearly level and very poorly 
drained. They are in drainageways, depressions, and 
old lake basins and on flood plains. The organic layer is 
highly decomposed muck more than 51 inches thick. 
ee is sandy, clayey, or loamy material or 
marl. 

Some minor soils in this association are Brems, Kid- 
der, and Oakville soils. Brems and Oakville soils are on 
sand knolls intermingled with Adrian and Houghton 
soils. Kidder soils are on isolated glacial till knolls in 
some parts of the association. Colwood, Granby, and 
Palms soils are intermingled with Adrian and Hough- 
ton soils. 

The soils of this association are too wet for cultivated 
crops unless they are drained. Where adequately 
drained, they are well suited to specialty crops such as 
lettuce, carrots, and mint. Most of the acreage is used 
for wildlife habitat. Drained areas are generally used 
for corn, and some areas are used to grow mint, 

In cultivated areas, the main concerns of manage- 
ment are maintaining adequate but not excessive 
drainage, protecting against rapid subsidence and soil 
blowing, and maintaining fertility. 


Figure 5.—Typical area of the Adrian-Houghton association. Houghton soils are in the foreground. Adrian soils are adjacent to the 
well-drained uplands in the background. Mint and other specialty crops are grown in some areas. 
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The major soils of this association have very severe 
limitations for use as sites for housing, septic tank ab- 
sorption fields, roads and streets, and sanitary land- 
fills. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Green Lake County. Each soil series is. de- 
scribed in detail, and then, briefly, each mapping unit in 
that series. Unless it is specifically mentioned otherwise, 
it is to be assumed that what is stated about the soil 
series holds true for the mapping units in that series. 
Thus, to get full information about any one mapping 
unit, it is necessary to read both the description of the 
mapping unit and the description of the soil series to 
which it belongs. . 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies of 
soils. The profile described in detail is representative of 
mapping units in that series. If the profile of a given 
mapping unit is different from the one described, these 
differences are stated in describing the mapping unit, 
or they are differences that are apparent in the name of 
the mapping unit. Color terms are for moist soil unless 
otherwise stated. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series, Alluvial land, wet, for example, does not belong 
to a soil series, but it is listed in alphabetic order along 
with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol that identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of a mapping 
unit is the capability unit, woodland group, recreation 
group, wildlife group, and tree and shrub group in 
which the mapping unit has been placed. The page for 
the description of each interpretative group can be 
learned by referring to the “Guide to Mapping Units” 
at the back of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary, and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the Soil 
Survey Manual (21). 


Adrian Series 


The Adrian series consists of nearly level, very 
poorly drained soils on flood plains and in drainage- 
ways, depressions, and old glacial lake basins. These 
soils are organic and are underlain by sand. The native 
vegetation was marsh vegetation such as sedges, reeds, 
and grasses; shrubs such as willow, alder, and dog- 
wood; and trees such as tamarack. Unless these soils 
are drained, ground water is at or near the surface 
throughout the year. 

In a representative profile the organic layer is black 


nonsticky muck about 36 inches thick. The content of 
plant fibers increases in the lower part. The substra- 
tum is grayish-brown, loose fine sand to a depth of 60 
inches. 

The available water capacity is high. Permeability is 
rapid in the organic layer and rapid in the substratum. 
Root penetration is limited by the water table or, in 
os areas, by the underlying sand. Natural fertility 
is low. 

Where drained, most of the acreage is used for corn. 
Undrained areas provide good wetland wildlife habitat 
and some are used for unimproved pasture. 

Representative profile of Adrian muck, approxi- 
mately 1,300 feet east and 500 feet north of the south- 
west corner of sec. 5, T. 15 N., R. 12 E., in a formerly 
cultivated field: 


Oap—0 to 8 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 5 percent fiber, a trace 
rubbed; moderate, fine and very fine, granular 
structure; nonsticky; mainly herbaceous fibers; 
slightly acid; abrupt, smooth boundary. 

Oa2—8 to 16 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 5 percent fiber, a trace 
rubbed; moderate, fine and very fine, granular 
structure; nonsticky; mainly herbaceous fibers; 
slightly acid; clear, smooth boundary. 

Oa8—16 to 21 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 5 percent fiber, a trace 
rubbed; moderate, thin, platy structure; nonsticky; 
mainly herbaceous fibers; neutral; clear, wavy 
boundary. 

Oa4—-21 to 25 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 15 percent fiber, less than 
5 percent rubbed; weak, thick platy structure; 
nonsticky; mainly herbaceous fibers; slightly acid; 
clear, wavy boundary. 

Oa5—25 to 32 inches, black (N 2/0 broken face, 10YR 2/1 
rubbed) sapric material; about 30 percent fiber, 
less than 5 percent rubbed; moderate, thin, gaa 
structure; nonsticky; mainly herbaceous fibers; 
neutral; clear, wavy boundary. 

Oe1—32 to 36 inches, black (N 2/0, broken face and rubbed) 
hemic material; about 60 percent fiber, 30 percent 
rubbed; weak, thin, platy structure; nonsticky; 
mainly herbaceous fibers; neutral; clear, smooth 
boundary. 

IIC—36 to 60 inches, grayish-brown (10YR 5/2) fine sand; 
single grained; loose; some black (N 2/0) organic 
fibers; neutral. 


The organic layer ranges from 16 to 50 inches in thick- 
ness. The organic part of the subsurface and bottom tiers is 
mainly sapric material. Some pedons, however, have thin 
layers of hemic material that have a combined thickness of 
less than 10 inches. The organic material is mainly herbace- 
ous, but a few woody fragments ranging from % inch to 
several inches in diameter are mixed with the organic ma- 
= in some places. The JIC horizon is fine or medium 
sand. 

Adrian soils are near Granby, Houghton, and Marshan 
soils. Adrian soils have a thinner organic layer than 
Houghton soils. They have a 16- to 50-inch thick organic 
layer that the Granby and Marshan soils lack. 


Ad—<Adrian muck. This soil is nearly level and is on 
flood plains and in drainageways, depressions, and old 
glacial lake basins. The areas of this soil are elongated 
to irregular in shape and cover 5 to 500 acres. Many 
areas are between areas of Houghton soils and the sur- 
rounding mineral soils. Slope is 0 to 2 percent. 

Included with this soil in mapping are small areas of 
Granby, Houghton, Palms, and Willette soils. Also in- 
cluded are some areas where the organic layer is less 
than 16 inches thick and areas that have as much as 16 
inches of sandy or loamy overwash. Some small areas 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Adrian muck —.=-.------22 +25 
Alluvial land, wet 
Barry loam 
Boyer loamy fine sand, 1 to 6 percent slopes__- 
Boyer loamy fine sand, 6 to 12 percent 

slopes, eroded 
Boyer loamy fine sand, 12 to 25 percent slopes_ 
Brems loamy fine sand, 0 to 6 percent slopes___ 
Briggsville silt loam, 0 to 2 percent slopes.___- 
Briggsville silt loam, 2 to 6 percent slopes_---_ 
Colwood silt loam ~---------------------.--- 
Dodge silt loam, 2 to 6 percent slopes ~.-.--~- 
Dodge silt loam, 6 to 12 percent slopes, eroded_ 
Edwards muck 
Friesland loam, 0 to 2 percent slopes ___._____ 
Friesland loam, 2 to 6 percent slopes __----~-- 
Gotham loamy fine sand, 1 to 6 percent slopes_. 
Gotham loamy fine sand, 6 to 12 percent slopes_ 
Gotham loamy fine sand, sandstone 

substratum, 6 to 12 pereent slopes ----.._.. 
Gotham loamy fine sand, sandstone 

substratum, 12 to 20 percent slopes -------- 
Granby loamy fine sand 
Granby loamy fine sand, loamy subsoil 

variant, 0 to 3 percent slopes __-_-_____-_-__ 
Granby loamy fine sand, clayey subsoil 

variant, 0 to 3 percent slopes _--._--..-----_ 
Grellton fine sandy loam, 0 to 2 percent slopes_- 
Grellton fine sandy loam, 2 to 6 percent slopes__ 
Grellton fine sandy loam, 6 to 12 

percent slopes, eroded -_--------.-----_--_ 
Grellton fine sandy loam, 12 to 20 

percent slopes, eroded ~._-.-__-__--------_ 
Griswold silt loam, 0 to 2 percent slopes__---- 
Griswold silt loam, 2 to 6 percent slopes -_-.- 
Griswold silt loam, 6 to 12 percent 

slopes, eroded 
Houghton muck 
Joy silt loam, 0 to 3 percent slopes ~.--------- 
Kibbie loam, 0 to 3 percent slopes ----------~ 
Kidder fine sandy loam, 0 to 2 percent slopes___ 
Kidder fine sandy loam, 2 to 6 percent slopes___ 
Kidder fine sandy loam, 6 to 12 

percent slopes, eroded ----_----------~---- 
Kidder fine sandy loam, 12 to 20 

percent slopes, eroded 
Kidder loam, 0 to 2 percent slopes _~..______-- 
Kidder loam, 2 to 6 percent slopes _..-------- 
Kidder loam, 6 to 12 percent slopes, eroded_.__ 
Kidder loam, 12 to 20 percent slopes, eroded___ 
Kidder loam, 20 to 30 percent slopes --_-_-_----_ 
Knowles silt loam, 0 to 2 percent slopes ___-__ 
Knowles silt loam, 2 to 6 percent slopes ..---- 
Knowles silt loam, 6 to 12 percent 

slopes, eroded 
Knowles silt loam, 12 to 20 percent 

slopes, eroded 
Lapeer loamy fine sand, 2 to 6 percent slopes__ 
Lapeer loamy fine sand, 6 to 12 

percent slopes, eroded _.--___--_----_---_- 
Lapeer loamy fine sand, 12 to 25 

percent slopes, eroded --__---------------- 
Lapeer fine sandy loam, 0 to 2 percent slopes__ 
LeRoy silt loam, 6 to 12 percent slopes, eroded_ 
LeRoy silt loam, 12 to 20 percent 

slopes, eroded 
Lomira silt loam, 2 to 6 percent slopes --.-_-_ 
Lomira silt loam, 6 to 12 percent 

slopes, eroded 
Lomira silt loam, 12 to 20 percent 

slopes, eroded 
Manawa silt loam, 0 to 8 percent slopes .-.__- 


Area 


215 
11,000 
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3,550 


1,400 


Extent 
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Marcellon loam, 0 to 3 percent slopes ___---__ 
Markesan silt loam, 2 to 6 percent 

slopes, eroded 
Markesan silt loam, 6 to 12 percent 

slopes, eroded _-_-_________-___-__--_ 
Markesan silt loam, 12 to 20 percent 

slopes, eroded 
Marsh 
Marshan silt loam 
Mecan loamy fine sand, 2 to 6 percent slopes___ 
Mecan loamy fine sand, 6 to 12 percent 

slopes, eroded 
Mendota silt loam, 0 to 2 percent slopes....c-__ 
Mendota silt loam, 2 to 6 percent slopes..-_.____ 
Mendota silt loam, 6 to 12 percent 

slopes, eroded 
Oakville fine sand, 1 to 6 percent slopes______._ 
Oakville fine sand, 6 to 12 percent slopes______ 
Oakville fine sand, 12 to 35 percent slopes_____ 
Okee loamy fine sand, 1 to 6 percent slopes.___ 
Okee loamy fine sand, 6 to 15 percent slopes___ 
Oshtemo loamy fine sand, 1 to 6 percent slopes_ 
Oshtemo loamy fine sand, 6 to 12 

percent slopes, eroded ___-___--____--_____ 
Ossian silt loam 
Palms muck 
Plano silt loam, 0 to 2 percent slopes _________ 
Plano silt loam, 2 to 6 percent slopes __.______ 
Poy silty clay loam ~-____-________-__-_-___ 
Poygan silty clay loam ~---.--_-.-_-_-___-__ 
Richford loamy sand, 1 to 6 percent slopes____ 
Richford loamy sand, 6 to 15 percent slopes___ 
Ripon silt loam, 1 to 6 percent slopes _________ 
Ritchey silt loam, 2 to 6 percent 

slopes, eroded 
Ritchey silt loam, 6 to 12 percent 

slopes, eroded 
Ritchey silt loam, 12 to 20 percent 

slopes, eroded _-_----_~-__---_---_------- 
Rock land and Ritchey soils, 6 to 45 

percent slopes ----_-_-_----------_----+.. 
Rock: outcrop 2222 ee ee 
Rodman gravelly sandy loam, 6 to 20 

percent slopes .---_--_--__________-__ 
Rodman gravelly sandy loam, 20 to 85 

percent slopes _---_--_--_.-_-_--_.-- 
Rotamer sandy loam, 2 to 6 percent 

slopes, eroded ~.--_-----_-_---_--_-______ 
Rotamer sandy loam, 6 to 12 percent 

slopes, eroded _.-.------_~-_-_---_- 
Rotamer sandy loam, 12 to 20 percent 

slopes, eroded 


percent slopes, eroded ______________._____ 
Urne loamy fine sand, 12 to 30 

percent slopes, eroded --_._.-_-_._-___._-__ 
Willette muck 
Zittau silty clay loam, 0 to 3 percent slopes____ 

Quarries and gravel pits 


226,816 
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have sandy, loamy, or clayey layers in the organic layer 
or have loamy or clayey layers in the underlying sand. 

Runoff is very slow and is likely to pond during wet 
seasons and after heavy rains. Surface drainage is used 
to dispose of excess surface water rapidly. Both deep 
ditches and tile drains are used for internal drainage, 
but precautions must be taken to prevent loose sand 
from entering the tile lines. Cultivated areas of this 
soil are subject to soil blowing and burning. If the 
water table is lowered excessively in such areas, the 
organic matter decomposes very rapidly and subsidence 
becomes a problem. 

Where this soil is drained, it is suitable for vegetable 
crops such as beets, carrots, and lettuce. Undrained 
areas are suitable for wetland wildlife habitat. Drained 
areas are used for corn. Some undrained areas are used 
for unimproved pasture. Capability unit [Vw—7; wood- 
land group 3w8; recreation group 8; wildlife group 8; 
tree and shrub group 4. 


Alluvial Land, Wet 


An—Alluvial land, wet. This mapping unit consists 
of nearly level, poorly drained, recent stream deposits 
on flood plains and along the edges of lakes. Areas are 
generally elongated and cover 5 to 80 acres. Unless 
these soils are drained, ground water is at or near the 
surface throughout the year. 

This soil has a wide range of profile characteristics. 
The surface layer ranges from sand to silt loam, and in 
some areas it is organic. The substratum is stratified 
sandy and loamy deposits that have strata of organic 
soil in some places. The vegetation is mainly marsh 
grasses, but some areas are in trees. 

Included in mapping are small areas of Adrian, Mar- 
shan, and Palms soils and Marsh. Also included are 
small areas of somewhat poorly drained alluvium. 

Alluvial land, wet, is subject to frequent flooding and 
in many places is dissected by streams, old stream chan- 
nels, sloughs, and oxbows. It is best suited to wetland 
wildlife habitat. Some areas are used as a source of 
marsh hay and some are used for unimproved pasture. 
Capability unit Vw—14; woodland group 4w2; recrea- 
tion group 7; wildlife group 7; tree and shrub group 3. 


Barry Series 


The Barry series consists of nearly level, poorly 
drained soils in drainageways and depressions on the 
till plains and along the edge of flood plains and old gla- 
cial lake basins. These soils are loamy and are underlain 
by gravelly loamy sand or gravelly sandy loam glacial 
till. The native vegetation was mainly marsh grasses 
and shrubs and some trees such as bur oak, soft maple, 
and elm. Unless these soils are drained, ground water is 
at or near the surface throughout the year. 

In a representative profile the surface layer is about 
18 inches thick. It is black loam in the upper part and 
very dark grayish-brown heavy loam in the lower part. 
The surface layer has brown and yellowish-brown mot- 
tles. The subsoil is about 18 inches thick. It is dark 
grayish-brown, firm clay loam in the upper part and 
light brownish-gray and brown, friable sandy loam in 
the lower part. The subsoil has yellowish-brown mot- 
tles. The substratum is yellowish-brown, very friable 


gravelly loamy sand to a depth of 60 inches and has 
light brownish-gray mottles. 

The available water capacity is high, and perme- 
ability is moderate. Root penetration is hmited by the 
water table. Natural fertility is high. The organic- 
matter content of the surface layer is very high. 

Where drained, most of the acreage is used for corn, 
small grains, pasture, and hay. Undrained areas pro- 
vide good wetland wildlife habitat and some are used 
for unimproved pasture. 

Representative profile of Barry loam, approximately 
430 feet east and 950 feet north of the southwest corner 
of the SE, of sec. 28, T 16 N., R. 11 E., in an unculti- 
vated wetland: 


A1l1—0 to 8 inches, black (10YR 2/1) loam; few, fine, 
distinct, brown (10YR 4/3) mottles; moderate, 
medium, granular structure; very friable; few 
roots; common pores; slightly acid; abrupt, smooth 
boundary. 

A12—8 to 10 inches, black (10YR 2/1) loam; common, fine, 
distinct, brown (10YR 4/3) mottles; weak, me- 
dium, granular structure; very friable; few roots; 
common pores; slightly acid; clear, smooth bound- 


ary. 

A13—10 to 13 inches, very dark grayish-brown (10YR 
3/2) heavy loam; common, fine, distinct, yellowish- 
brown (10YR 5/4) mottles; weak, medium, sub- 
angular blocky structure; very friable; few roots; 
common pores; neutral; clear, smooth boundary. 

B2tg—13 to 24 inches, dark grayish-brown (10YR 4/2) clay 
loam; many, fine, prominent, yellowish-brown 
(10YR 5/6) mottles; weak, medium, subangular 
blocky structure; firm; many thin clay films on 
faces of most peds; few roots; common pores; 
neutral; gradual, smooth boundary. 

B3tg—-24 to 31 inches, mixed, light brownish-gray (10YR 
6/2) and brown (10YR 4/3) sandy loam; common, 
fine, prominent, yellowish-brown (10YR 5/6) mot- 
tles; weak, medium, subangular blocky structure; 
friable; few roots; common pores; few thin clay 
films on faces of most peds; clay bridging between 
sand grains and clay flows in some old root chan- 
nels; mildly alkaline; clear, wavy boundary. 

C—31 to 60 inches, yellowish-brown (10YR 5/6) gravelly 
loamy sand; many, medium, prominent, light 
brownish-gray (10YR 6/2) mottles; massive; very 
friable; about 15 percent, by volume, is gravel; 
slight effervescence; moderately alkaline. 


The solum is 24 to 40 inches thick and overlies calcareous, 
gravelly sandy loam or loamy sand till. The A horizon is 
black, very dark brown, very dark gray, or very dark gray- 
ish brown and is 10 to 15 inches thick. The B2t horizon is 
heavy loam, clay loam, or sandy clay loam. The C horizon is 
loamy sand, gravelly loamy sand, sandy loam, or gravelly 
sandy loam. Coarse fragments, including cobbles and boul- 
ders, range from 5 to 35 percent, by volume. 

Barry soils are near Colwood, Marcellon, and Palms soils. 
They are underlain by gravelly loamy sand till, and Col- 
wood soils are underlain by stratified silt loam, silt, fine 
sand, and very fine sand lacustrine deposits. They are poorly 
drained, and Marcellon soils are somewhat poorly drained. 
They lack the 16- to 50-inch organic layer that is character- 
istic of Palms soils. 


Bb—Barry loam. This soil is nearly level and is in 
the drainageways and depresssions of till plains and 
along the edge of flood plains and old glacial lake basins. 
Most areas are elongated and cover 8 to 40 acres. 

Included with this soil in mapping are small areas of 
Granby, Marcellon, and Palms soils. Also included are 
small areas of this soil where slopes are as much as 4 
percent and small areas where the soil is less than 24 
inches thick over gravelly loamy sand. In some small 
areas, the surface layer is loamy sand or sandy loam. In 
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some places, this soil has cobbles and boulders on the 
surface and throughout the surface layer and subsoil. 

Runoff is slow. This soil receives runoff from ad- 
joining areas and is likely to be ponded during the wet 
seasons and after heavy rains. Surface drainage is used 
to remove excess surface water rapidly. Both deep 
ditches and tile drains are used for internal drainage. 

If drained, this soil is suitable for some vegetable 
crops. Undrained areas are suitable for wetland wild- 
life habitat. Where drained, this soil is used for corn, 
small grains, pasture, and legumes. Some undrained 
areas are used for unimproved pasture. Capability unit 
IIw—1; woodland group 4w2; recreation group 7; wild- 
life group 7; tree and shrub group 3. 


Boyer Series 


The Boyer series consists of nearly level to steep, 
well-drained soils on outwash plains and terraces. These 
soils have a sandy and loamy subsoil underlain by strat- 
ified sand and gravel. The native vegetation is mixed 
hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown loamy fine sand about 8 inches thick 
(fig. 6). The subsoil is about 24 inches thick. It is 
brown, very friable loamy fine sand in the upper part; 
brown, firm, heavy sandy loam and light sandy clay 
loam in the middle part; and dark yellowish-brown, 
very friable loamy sand in the lower part. The sub- 
stratum is brown, loose, stratified sand and gravel to a 
depth of 60 inches. 

The available water capacity is low, and permeability 
is moderately rapid. The growth of roots is restricted 
by sand and gravel. Natural fertility is low. The or- 
ganic-matter content of the surface layer is low. 

Most areas of nearly level to sloping soils are used for 
corn, small grains, legumes, and other crops commonly 
grown in the county. Most areas of moderately steep 
soils are used for hay, pasture, woodland, or wildlife 
habitat. There are gravel pits in some areas of 
these soils. The underlying deposits are a good source of 
sand and gravel. 

Representative profile of Boyer loamy fine sand, 1 to 
6 percent slopes, approximately 930 feet west and 90 
feet south of the northeast corner of the NW1{, of sec. 
2,T.14N., R. 11 E., in a cultivated field: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand; very weak, medium, subangular blocky 
structure; very friable; common roots; common 
pores; medium acid; abrupt, smooth boundary. 

B1t—-8 to 14 inches, brown (7.5YR 4/4) loamy fine sand; 
weak, medium, subangular blocky structure; very 
friable; common roots; common pores; some clay 
bridging between sand grains; some dark grayish- 
brown (10YR 4/2) soil from the Ap horizon in 
root and worm channels; slightly acid; clear, wavy 
boundary. 

B21t—14 to 21 inches, brown (7.5YR 4/4) heavy sandy 
loam; weak, medium, subangular blocky struc- 
ture; firm; common roots; common pores; many 
thin clay films on faces of peds and in pores and 
channels; slightly acid; gradual, wavy boundary. 

B22t—21 to 27 inches, brown (7.5YR 4/4) light sandy clay 
loam; weak, medium, subangular blocky structure; 
firm; few roots; common pores; many thin clay 
films on faces of peds and in pores and channels; 
slightly acid; clear, smooth boundary. 

TIB38—27 to 32 inches, dark yellowish-brown (10YR 4/4) 
light loamy sand; very weak, coarse, subangular 


Figure 6.—Profile of a Boyer soil underlain by stratified sand 
and gravel at a depth of about 24 inches. 


blocky structure; very friable; few roots; slightly 
acid; clear, wavy boundary. 

IIC—82 to 60 inches, brown (10YR 5/3) stratified sand and 
gravel; single grained; loose; strong effervescence; 
moderately alkaline. 


The solum is 24 to 40 inches thick and overlies sand and 
gravel. The Ap horizon is dark yellowish brown, dark gray- 
ish brown, or very dark grayish brown and is 6 to 9 inches 
thick. The B2t horizon is as much as 25 percent gravel, by 
volume. 

Boyer soils are near Oshtemo and Rodman soils. They 
have a thinner solum than Oshtemo soils. They have a 
thicker solum and are less gravelly in the upper part of 
the solum than Rodman soils. 

BpB—Boyer loamy fine sand, 1 to 6 percent slopes. 
This soil is nearly level and gently sloping and is on 
outwash plains and terraces. Areas are irregular in 
shape and cover 5 to 120 acres. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
Gotham and Oakville soils and of more sloping Boyer 
loamy fine sand. In some places the surface layer is 
sandy loam or sand or is gravelly. In places the soil 
has 20 to 40 inches of sand on the surface, or it is 
underlain by gravelly sandy loam till. 
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Runoff is slow, and the hazard of erosion is slight. 
This soil is subject to soil blowing. Crop yields during 
most seasons are limited because the soil has low avail- 
able water capacity. 

This soil is suited to irrigation. Where managed 
properly, it is suited to all the farm crops commonly 
grown in the county and to certain vegetable crops. 
Most of the acreage is used for general farm crops but 
some is in native woodland and some has been planted 
to pine trees. 

The main concerns of management are regularly 
supplying additions of organic matter, conserving 
moisture, reducing runoff, and controlling soil blow- 
ing. Fertilization, supplemental irrigation, and protec- 
tion from soil blowing are necessary for dependable 
crop production. Capability unit IIIs-4; woodland’ 
group 3801; recreation group 2; wildlife group 1; tree 
and shrub group 2. 

BpC2—Boyer loamy fine sand, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on the low ridges and 
knobs and along drainageways of the outwash plains 
and terraces. Areas are irregular in shape and cover 
5 to 40 acres. 

This soil has a surface layer that is about 2 inches 
thinner than that of the soil described as representative 
of the series. 

Included with this soil in mapping are small areas of 
Gotham and Oakville soils and small areas of gently 
sloping or moderately steep, uneroded Boyer loamy 
fine sand. In some places the surface layer is sandy 
loam or sand or it is gravelly. Some small areas have 20 
to 40 inches of sand on the surface or are underlain by 
gravelly sandy loam till. 

Runoff is medium, and the hazard of erosion is mod- 
erate. This soil is subject to soil blowing. Crop yields 
during most seasons are limited because the soil has low 
available water capacity. 

Where managed properly, this soil is suitable for all 
of the farm crops commonly grown in the county. Most 
of the acreage is used for general farm crops, but some 
areas are in native woodland and some have been 
planted to pine trees. 

The main concerns of management are regularly sup- 
plying additions of organic matter, conserving mois- 
ture, reducing runoff and controlling erosion and soil 
blowing. Capability unit Ille-7; woodland group 801; 
recreation group 2; wildlife group 1; tree and shrub 
group 2. 

BpD—Boyer loamy fine sand, 12 to 25 percent. slopes. 
This soil is moderately steep and steep and is on the 
ridges and knobs and along drainageways of the out- 
wash plains and terraces. Most areas are elongated and 
cover 5 to 25 acres. 

This soil has a surface layer that is slightly darker 
and the surface layer and subsoil combined are about 
4 inches thinner than in the soil described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas 
of Oakville, Oshtemo, and Rodman soils and small 
areas of sloping and moderately eroded Boyer loamy 
fine sand. Where slopes are complex, there are small 
areas of wet soils. In some places the surface layer 
is sandy loam or sand or it is gravelly. Some small 
areas have 20 to 40 inches of sand on the surface or 
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have gravel throughout the surface layer and subsoil, 
or are underlain by gravelly sandy loam till. 

Runoff is medium, and the hazard of erosion is 
severe. This soil is subject to soil blowing. The low 
available water capacity limits crop yields during 
most seasons. 

This soil is not suited to row crops unless erosion 
is controlled. It is better suited to close-growing crops 
and woodland. 

Most of the acreage is used for hay, pasture, or 
native woodland. Some areas have been planted to pine 
trees. Row crops are grown in some of the less sloping 
areas, but many areas that were cultivated are now 
in pasture or woodland. The main concerns of manage- 
ment are regularly supplying additions of organic 
matter, conserving moisture, reducing runoff, and 
controlling erosion and soil blowing. Capability unit 
IVe-7; woodland group 3rl1; recreation group 2; 
wildlife group 1; tree and shrub group 2. 


Brems Series 


The Brems series consists of nearly level and gently 
sloping, moderately well drained soils on flood plains 
and in depressions and old glacial lake basins. These 
soils are sandy and are underlain by sand. The native 
vegetation was dominantly hardwoods such as elm, 
soft maple, hickory, and ash. Unless these soils are 
drained, they are saturated with water to within 2 to 
3 feet of the surface during wet periods. 

In a representative profile the surface layer is very 
dark brown loamy fine sand about 9 inches thick. The 
subsoil is yellowish-brown, loose fine sand about 29 
inches thick. It is mottled with yellowish-brown, strong 
brown, light brownish gray, dark reddish brown, dark 
red, and yellowish red. The substratum is pale-brown, 
loose medium sand to a depth of 60 inches. It has 
yellowish-red mottles. 

The available water capacity is low, and permeabil- 
ity is very rapid. The depth of root penetration is 
limited by saturated soil during wet periods. Natural 
fertility is low. The organic-matter content of the sur- 
face layer is low. 

Many areas are used for corn, small grains, pasture, 
or hay. The wetter, undrained areas provide good 
wildlife habitat and some are used for unimproved 
pasture. 

Representative profile of Brems loamy fine sand, 0 
to 6 percent slopes, approximately 400 feet east and 
830 feet north of the center of sec. 18, T. 15 N., R. 
11 E., in a cultivated field: 


Ap—0 to 9 inches, very dark brown (10YR 2/2) loamy fine 
sand; weak, fine and very fine, granular structure, 
single grained where disturbed; very friable; com- 
mon roots; common pores; medium acid; abrupt, 
smooth boundary. 

B1i—9 to 14 inches, yellowish-brown (10YR 5/4) fine sand; 
few, fine, distinct, yellowish-brown (1LOYR 5/6) and 
light brownish-gray (10YR 6/2) mottles; weak, 
medium, subangular blocky structure, single 
grained where disturbed; loose; few roots; many 
pores; medium acid; clear, smooth boundary. 

B21—14 to 18 inches, yellowish-brown (10YR 5/4) fine 
sand; common, fine, distinct, strong-brown (7.5YR 
5/6) mottles and few, fine, distinct, dark reddish- 
brown (5YR 3/4) and light brownish-gray (10YR 
6/2) mottles; weak, medium, subangular blocky 
structure, single grained where disturbed; loose; 
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few roots; many pores; medium acid; clear, wavy 
boundary. . 

B22—18 to 27 inches, yellowish-brown (10YR 5/6) fine sand; 
few, fine, prominent, dark-red (2.5YR 3/6) and 
distinct, dark reddish brown (5YR 8/4) mottles 
and common, medium, faint, strong-brown (7.5YR 
5/6) mottles; single grained; loose; few roots; 
medium acid; gradual, wavy boundary. 

B23—27 to 32 inches, yellowish-brown (1LOYR 5/6) fine 
sand; common, medium, distinct, yellowish-red 
(5YR 4/8) mottles; single grained; loose; few 
roots; medium acid; clear, wavy boundary. 

B3-—~32 to 38 inches, yellowish-brown (10YR 5/6) fine sand; 
common, medium, distinct, yellowish-brown (10YR 
5/8) mottles and few, fine, distinct, yellowish-red 
(5YR 4/8) mottles; single grained; loose; slightly 
acid; clear, wavy boundary. ; 

C—38 to 60 inches, pale-brown (10YR 6/3) medium sand; 
few, fine, prominent, yellowish-red (5YR 4/8) mot- 
tles; single grained; loose; slightly acid. 

The solum is 24 to 55 inches thick. The Al or Ap horizon 
is very dark brown, very dark gray, very dark grayish 
brown, or dark brown and is 3 to 9 inches thick. The B2 
horizon is loamy fine sand or fine sand 10 to 26 inches thick. 
The C horizon is sand or fine sand. 

Brems soils are near Granby and Oakville soils. Brems 
soils are moderately well drained, Granby soils are poorly 
drained, and Oakville soils are well drained. 


BrB—Brems loamy fine sand, 0 to 6 percent slopes. 
This soil is nearly level and gently sloping and is on 
outwash plains and terraces and in old glacial lake 
basins. Most areas are elongated to irregular in shape 
and cover 3 to 50 acres. 

Included with this soil in mapping are small areas 
of Granby soils. Some small areas have a fine sand 
surface layer. Some small areas have thin loamy or 
clayey strata in the subsoil and the substratum. Also 
included are areas where the substratum is stratified 
silt and fine sand, or is sand underlain by loamy or 
clayey deposits below a depth of 50 inches, or is 
gravelly. ; 

Runoff is slow. The hazard of erosion is slight. This 
soil is subject to soil blowing. It has a low available 
water capacity that limits crop yields during most 
seasons. Early spring plantings, before the soil has a 
chance to dry, are best for this soil. 

This soil is suited to irrigation. With fertilization, 
supplemental irrigation, and protection from soil 
blowing, it can be used for farm crops and certain 
vegetable crops. Most of the acreage is used for 
pasture, woodland, and wildlife habitat, but some 
areas are used for crops. Some areas have been planted 
to pine trees. 

The main concerns of management are regularly 
supplying additions of organic matter, conserving 
moisture, and controlling soil blowing. Capability unit 
IVs-8; woodland 3s1; recreation group 2; wildlife 
group 3; tree and shrub group 2. 


Briggsville Series 


The Briggsville series consists of nearly level and 
gently sloping, well drained and moderately well 
drained soils on old glacial lake basins. These soils have 
a clayey subsoil underlain by stratified lacustrine silty 
clay loam, silty clay, and clay. The native vegetation 
was mixed hardwood forest. Some areas of these soils 
are saturated with water below a depth of 3 to 5 feet 
during wet periods. 

In a representative profile the surface layer is very 


dark grayish-brown silt loam about 8 inches thick. 
The subsurface layer is light brownish-gray silt loam 
about 8 inches thick. The subsoil is about 23 inches 
thick. It is reddish-brown, firm silty clay loam in the 
upper part and reddish-brown, firm silty clay in the 
lower part. The substratum is reddish-brown, firm 
stratified silty clay loam, silty clay, and clay to a depth 
of 60 inches. 

The available water capacity is moderate, and per- 
meability is moderately slow. Natural fertility is 
medium, The organic-matter content of the surface 
layer is moderately low to moderate. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. 

Representative profile of Briggsville silt loam, 0 to 
2 percent slopes, approximately 585 feet east and 925 
feet south of the northwest corner of the NE, of sec. 
2,T.17N., R. 18 E., in a cultivated field: 


Ap—0 to 8 inches, very dark grayish-brown (1LOYR 8/2) 
silt loam, light brownish-gray (10YR 6/2) when 
dry; weak, fine and medium, granular structure; 
very friable; common roots; common pores; neu- 
tral; abrupt, smooth boundary. 

A2—8 to 11 inches, light brownish-gray (10YR 6/2) silt 
loam; weak, medium, platy structure; friable; 
common roots; common pores; some very dark 
grayish-brown (10YR 3/2) soil material in worm 
and root channels; neutral; abrupt, smooth bound- 


ary. 

B1—11 to 13 inches, reddish-brown (5YR 4/4) silty clay 
loam; weak, medium, subangular blocky structure; 
firm; few roots; common pores; bleached silt parti- 
cles on faces of most peds and thin patchy clay 
films on faces of some peds; medium acid; clear, 
smooth boundary. 

B22t—18 to 380 inches, reddish-brown (5YR 4/8) silty clay; 
moderate, fine and medium, angular blocky struc- 
ture; firm; few roots; common pores; bleached silt 
particles on vertical faces of peds and thin con- 
tinuous clay films on faces of peds; medium acid; 
gradual, smooth boundary. 

B23t—30 to 34 inches, reddish-brown (5YR 4/8) silty clay; 
weak, medium, prismatie structure parting to mod- 
erate, fine and medium, angular blocky; firm; few 
roots; common pores; thin continuous clay films 
on faces of peds; strongly acid; gradual, smooth 
boundary. 

C—34 to 60 inches, reddish-brown (5YR 5/3) stratified silty 
clay loam, silty clay, and clay; weak, thick, platy 
structure; firm; few roots; few pores; bands of 
reddish-brown (5YR 5/8) silt loam as much as 2 
inches thick in the lower part of this horizon; 
slight effervescence; moderately alkaline. 


Thickness of the solum and depth to carbonates are 30 to 
40 inches. The Ap horizon is very dark grayish brown, dark 
brown, or dark grayish brown and is 6 to 9 inches thick. 
The B2t horizon is silty clay loam, silty clay, or clay and is 
20 to 32 inches thick. The C horizon is silty clay loam or 
silty clay stratified with silt loam or clay or both. In some 
areas mottling occurs in the lower part of the B horizon and 
in the C horizon. 

Briggsville soils are near Manawa, Sisson, and Tustin 
soils. Briggsville soils are well drained and moderately well 
drained, and Manawa soils are somewhat poorly drained. 
Briggsville soils formed in clayey lacustrine deposits, and 
Sisson soils formed in loamy deposits that overlie silt loam, 
and very fine sand lacustrine deposits. Briggsville soils lack 
the 20- to 40-inch thick sandy mantle of Tustin soils. 


BsA—-Briggsville silt loam, 0 to 2 percent slopes. 
This soil is nearly level, and it occupies the low ter- 
races in the old glacial lake basins. The areas are 
irregular in shape and cover 3 to 60 acres. This 
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soil has the profile described as representative of the 
series. 

Included with this soil in mapping are small areas 
of Manawa soils, Granby clayey subsoil variant, 
Tustin soils, and gently sloping Briggsville silt loam. 
In some areas the surface layer is sandy loam or loamy 
sand or texture is sandy loam, loam, or clay loam 
to a depth of 30 inches or the soil is underlain by 
gravelly sandy loam till. 

Runoff is slow. Because the subsoil is clayey, rain- 
water does not readily enter this soil and, as a result, 
the surface layer becomes saturated. This soil dries 
slowly in spring and is likely to be ponded after heavy 
rains. Because of the small total acreage, it is placed 
in the capability grouping with soils that formed in 
similar materials but are subject to erosion. 

This soil is suitable for most of the farm crops 
commonly grown in the county. Most of the acreage 
is used for crops. The main concerns of management 
are maintaining organic matter and good tilth. Capa- 
bility unit Ile-6; woodland group 2c1; recreation group 
3; wildlife group 2; tree and shrub group 1. 

BsB—Briggsville silt loam, 2 to 6 percent slopes. 
This soil is gently sloping and is on low terraces in 
old glacial lake basins. Areas are irregular in shape 
and cover 8 to 50 acres. 

This soil has a surface layer that is 2 to 3 inches 
thinner than that of the soil described as represen- 
tative of the series. 

Included with this soil in mapping are small areas 
of Manawa, Granby clayey subsoil variant, and Tustin 
soils. Also included are small, nearly level areas and 
eroded areas of Briggsville silt loam. In some places 
the surface layer is sandy loam or loamy sand or the 
texture is sandy loam, loam, or clay loam to a depth 
of 30 inches. Also included are small areas that are 
underlain by gravelly sandy loam till. 

Runoff is medium. The hazard of erosion is mod- 
erate. Because the subsoil is clayey, rainwater does not 
readily enter this soil and the silt loam surface layer 
is more easily eroded. Where erosion has removed the 
surface layer and exposed the subsoil, tilth is poor. 
This soil dries slowly in spring and has water standing 
in low spots after heavy rains. 

This soil is suitable for most of the farm crops com- 
monly grown in the county. Most of the acreage is 
used for crops. The main concerns of management are 
maintaining organic matter and good tilth, conserv- 
ing moisture, reducing runoff, and controlling erosion. 
Capability unit Ile-6; woodland group 2c1; recreation 
group 3; wildlife group 2, tree and shrub group 1. 


Colwood Series 


The Colwood series consists of nearly level, poorly 
drained soils on flood plains and in depressions and old 
glacial lake basins. These soils are loamy and are 
underlain by stratified lacustrine deposits of silt loam, 
silt, fine sand, and very fine sand. The native vegetation 
was mainly marsh grasses and shrubs and some trees 
such as bur oak, soft maple, and elm. Unless these soils 
are drained, ground water is at or near the surface 
throughout the year. 

In a representative profile the surface layer is 
black silt loam about 10 inches thick. The subsoil is 


about 18 inches thick and has yellowish-brown and 
brownish-yellow mottles. It is light olive-gray, friable 
loam in the upper part and light-gray, friable silt loam 
in the lower part. The substratum is light-gray, friable 
silt loam to a depth of 60 inches and contains coarse 
silt, fine sand, and very fine sand strata. The sub- 
stratum has brownish-yellow, strong-brown, brown, 
and pinkish-gray mottles. 

The available water capacity is very high, and 
permeability is moderate. The depth of root penetra- 
tion is limited by the water table. Natural fertility is 
high. The organic-matter content of the surface layer 
is very high. 

Where drained, most of the acreage is used for corn, 
small grains, legumes, and pasture. Undrained areas 
provide good wetland wildlife habitat, and some areas 
are used for unimproved pasture. 

Representative profile of Colwood silt loam, approx- 
imately 920 feet north and 1,180 feet east of the 
southwest corner of NW1,, of sec. 15, T. 16 N., R. 13 E., 
in a once-cultivated field: 


Ap—0 to 10 inches, black (10YR 2/1) silt loam; moderate, 
medium, granular structure; very friable; few 
roots; common pores; mildly pikeline: abrupt, 
smooth boundary. 

B2ig—10 to 15 inches, light olive-gray (5Y 6/2) loam; 
few, fine, prominent, yellowish-brown (10YR 5/6) 
mottles; weak, fine, subangular blocky structure; 
friable; few roots; few pores; mildly alkaline; 
clear, smooth boundary. 

B22g—15 to 22 inches, light olive-gray (5Y 6/2) heavy 
loam; many, fine, prominent, yellowish-brown 
(10YR 5/6) mottles; weak, fine, subangular blocky 
structure; friable; few roots; few pores; mildly 
alkaline; gradual, smooth boundary. 

IIB238g—22 to 28 inches, light-gray (5Y 6/1) silt loam that 
has thin strata of fine sand; moderate, medium, 
prominent, brownish-yellow (10YR 6/6) mottles; 
weak, fine, subangular blocky structure; friable; 
slight effervescence; mildly alkaline; clear, smooth 
boundary. 

IICig—28 to 38 inches, light-gray (5Y 7/1) silt loam that 
has thin strata of coarse silt and fine sand; com- 
mon, medium, prominent, brownish-yellow (10YR 
6/6) and strong-brown (7.5YR 5/6) mottles; mas- 
sive; friable; strong effervescence; mildly alkaline; 
gradual, smooth boundary. 

IIC2g—38 to 60 inches, light-gray (5Y 7/1) silt loam that 
has thin strata of coarse silt, fine sand, and very 
fine sand; common, medium, prominent, brown 
(7.5YR 5/4) and pinkish-gray (7.5YR 7/2) mot- 
ae i massive; friable; strong effervescence; mildly 
alkaline. 


The solum is 24 to 50 inches thick and overlies calcareous, 
stratified silt loam, silt, fine sand, and very fine sand. The 
A horizon is black, very dark brown, or very dark gray 
and is 10 to 18 inches thick. The B2 horizon is loam or clay 
loam 10 to 25 inches thick. The IIB horizon is loam, silt 
loam, or heavy fine sandy loam 4 to 18 inches thick. It con- 
tains strata of coarse silt, fine sand, or very fine sand. The 
IIC horizon is silt loam, loam, or heavy fine sandy loam. 
It contains strata of coarse silt, fine sand, or very fine sand 
and has a few thin strata of silty clay in some places. 

Colwood soils are near Barry, Kibbie, and Marshan soils. 
Colwood soils are underlain by lacustrine deposits of strati- 
fied silt loam, silt, fine sand, and very fine sand; Barry soils 
are underlain by gravelly loamy sand till; Marshan soils 
are underlain by outwash sand. Colwood soils are poorly 
drained, and Kibbie soils are somewhat poorly drained. 


Co—Colwood silt loam. This soil is nearly level and 
is on flood plains and in depressions and old glacial 
lake basins. Most areas are irregular in shape and 
cover 5 to 80 acres. 


16 SOIL SURVEY 


Included with this soil in mapping are small areas 
of Kibbie, Marshan, Palms, and Poy soils and small 
areas of Colwood silt loam that has slopes of as much 
as 4 percent. In some areas the surface layer is silty 
clay loam or sandy loam, or it is muck as much as 16 
inches thick, or the substratum is stratified silt and 
clay. 

Runoff is very slow. This soil receives runoff from 
adjoining areas and is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage is 
used to dispose of excess surface water rapidly. Both 
deep ditches and tile drains are used for interna] 
drainage. Precautions must be taken to prevent loose 
sand from entering the tile lines. 

Drained areas of this soil are suitable for some 
vegetable crops. Undrained areas are suitable for wet- 
land wildlife habitat. Drained areas are used for corn, 
small grains, and pasture. Some undrained areas are 
used for unimproved pasture. Capability unit IIw-1; 
woodland group iwi; recreation group 7; wildlife 
group 7; tree and shrub group 8. 


Dodge Series 


The Dodge series consists of gently sloping and 
sloping, well-drained soils on till plains. These soils 
are loamy and are underlain by gravelly sandy loam 
glacial till. The native vegetation was mixed hardwood 
forest. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 8 inches thick. The sub- 
soil is about 25 inches thick. It is yellowish-brown, 
friable and firm silt loam and silty clay loam in the 
upper part and dark yellowish-brown, firm clay loam 
in the lower part. The substratum is light yellowish- 
brown, friable gravelly sandy loam to a depth of 60 
inches. 

The available water capacity is high, and perme- 
ability is moderate. Natural fertility is high. The 
organic-matter content of the surface layer is moder- 
ately low to moderate. 

Most of the acreage of these soils is used for corn, 
small grains, legumes, and other crops commonly 
grown in the county. Some areas of sloping soils are 
used as woodland or for wildlife habitat. 

Representative profile of Dodge silt loam, 2 to 6 
percent slopes, approximately 660 feet north and 400 
feet east of the southwest corner of the SE14 of sec. 
6, T. 15 N., R. 13 E., in a cultivated field: 


Ap—O0O to 8 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, medium, granular structure; friable; 
few roots; few pores; pockets of yellowish-brown 
(10YR 5/4) subsoil mixed in by plowing; neutral; 
abrupt, smooth boundary. 

Bit—8 to 13 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; weak, fine, subangular blocky structure; 
friable; few roots; few pores; dark grayish-brown 
(10YR 4/2) soil material in old root and worm 
channels; light-gray (10YR 7/2), when dry, silt 
coatings and thin, discontinuous clay films on faces 
of some peds; medium acid; clear, smooth bound- 


ary. 
B21t—18 to 22 inches, yellowish-brown (10YR 5/4) silty 
clay loam; moderate, medium and fine, subangular 
blocky structure; firm; few roots; few pores; many 
thin clay films on faces of peds; medium acid; 
clear, wavy boundary. 
B22t—22 to 27 inches, yellowish-brown (10YR 5/4) heavy 


silt loam; moderate, medium and fine, subangular 
blocky structure; firm; few roots; few pores; 
many, thin, dark yellowish-brown (10YR 4/4) clay 
films on faces of peds and in old root channels; 
medium acid; clear, wavy boundary. 

TIB23t—27 to 33 inches, dark yellowish-brown (10YR 4/4) 
clay loam; weak, medium and fine, subangular 
blocky structure; firm; few roots; common pores; 
many thin clay films on faces of peds; thin, dis- 
continuous, very dark grayish-brown (10YR 8/2) 
clay films on faces of some peds and in old root 
channels; about 3 percent, by volume, gravel of 
mixed origin; medium acid; clear, smooth bound- 


ary. 

IIC—88 to 60 inches, light yellowish-brown (10YR 6/4) 
gravelly sandy leam; massive; friable; about 20 
percent gravel, by volume; strong effervescence; 
moderately alkaline; calcium carbonate equivalent 
is 386 percent. 


The solum is 28 to 40 inches thick and overlies calcareous, 
gravelly sandy loam glacial till. The mantle of silty eolian 
sediment is 26 to 36 inches thick. The Ap horizon is dark 
grayish brown or brown and is 6 to 9 inches thick. The 
B1 horizon is heavy silt loam or light silty clay loam 3 to 
8 inches thick. The B2t horizon is silty clay loam or heavy 
silt loam 10 to 25 inches thick. The IITB2t horizon is clay 
loam or heavy loam 3 to 7 inches thick. Coarse fragments, 
including cobbles and boulders, in the IIC horizon range 
from 5 percent to about 25 percent, by volume. 

Dodge soils are near Knowles and St. Charles soils. Dodge 
soils are underlain by gravelly sandy loam till and Knowles 
soils by dolomite. Dodge soils have a thinner mantle of silty 
eolian sediment and a thinner solum than St. Charles soils. 

DdB—Dodge silt loam, 2 to 6 percent slopes. This 
soil is gently sloping and is on the broad ridgetops and 
valley floors of till plains. Areas are irregular in shape 
and cover 5 to 80 acres. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas 
of LeRoy soils, and small areas of nearly level or 
sloping and eroded and severely eroded Dodge silt 
loam. In some places the mantle of silty eolian sedi- 
ment is 20 to 26 inches thick, or the subsoil is mottled, 
or dolomite is at a depth of 40 to 60 inches. 

Runoff is medium. The hazard of erosion is slight 
to moderate. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining the level of organic 
matter, conserving moisture, reducing runoff, improv- 
ing tilth, and controlling erosion. Capability unit 
IIe-1; woodland group 201; recreation group 1; 
wildlife group 1; tree and shrub group 1. 

DdC2—Dodge’ silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on side slopes of 
broad ridges on the till plains. Areas are elongated 
and cover 5 to 40 acres. 

This soil has a surface layer that is about 1 to 2 
inches thinner than that of the soil described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Knowles soils and of gently sloping or moderately 
steep Dodge silt loam. Also included are some areas of 
this soil that are not eroded and some areas that are 
severely eroded. In some places the mantle of silty 
eolian sediment is 20 to 26 inches thick. And in places, 
dolomite is at a depth of 40 to 60 inches. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 
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This soil is suitable for all the farm and some of the 
vegetable crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns 
of management are maintaining organic-matter con- 
tent, conserving moisture, reducing runoff, improving 
tilth, and controlling erosion. Capability unit I[e—1; 
woodland group 201; recreation group 1; wildlife 
group 1; tree-and shrub group 1. 


Edwards Series 


The Edwards series consists of nearly level, very 
poorly drained soils in depressions and old glacial 
lake basins. These soils are organic and are underlain 
by marl. The native vegetation was marsh vegetation 
such as sedges, reeds, and grasses; shrubs such as 
willow, alder, and dogwood; and trees such as tama- 
rack. Unless these soils are drained, ground water is 
at or near the surface throughout the year. 

In a representative profile the organic layer is 
black, nonsticky muck about 30 inches thick. The sub- 
stratum is white, very friable marl to a depth of 60 
inches. 

The available water capacity is very high. Perme- 
ability is rapid in the organic layer and slow in the 
substratum. The depth of root penetration is limited 
by the water table or, in drained areas, by the under- 
lying marl. Natural fertility is low. 

Where these soils are drained, most of the acreage 
is used for corn. Undrained areas provide good wet- 
land wildlife habitat, and some are used for unim- 
proved pasture. 

Representative profile of Edwards muck, 920 feet 
north and 550 feet west of the center of sec. 18, T. 14 
N., R. 13 E., in a cultivated field: 


Oap-——0 to 8 inches, black (N 2/0, broken face and rubbed) 
setae material; about 2 percent fiber, a trace 
rubbed; weak, fine and very fine, crumb structure; 
nonsticky; mainly herbaceous fibers; 
abrupt, smooth boundary. 

Oa2—8 to 23 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 10 percent fiber, a trace 
rubbed; weak, medium and coarse, crumb struc- 
ture; nonsticky; mainly herbaceous fibers; neutral; 
clear, smooth boundary. 

Oa3—23 to 30 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 2 percent fiber, a trace 
rubbed; weak, thick, platy structure; nonsticky; 
mainly herbaceous fibers; about 20 percent, by 
volume, small snail shells and shell fragments; 
moderately alkaline; clear, smooth boundary. 

Lea—380 to 60 inches, white (10YR 8/1) marl; massive; 
very friable; few thin (less than % inch) bands of 
black (N 2/0) saprie material; violent efferves- 
cence; moderately alkaline. 


The organic layer is 16 to 50 inches thick. Some pedons 
have thin layers of hemic material that combined to less 
than 10 inches thick. The organic material is mainly from 
herbaceous plants but a few woody fragments, ranging 
from % inch to several inches in diameter, are mixed 
throughout the organic part in some places. 

Edwards soils are near Houghton soils and have similar 
drainage to Houghton and Willette soils. Edwards soils 
have a thinner organic layer than Houghton soils. They 
are underlain by marl, and Willette soils are underlain by 
clayey lacustrine deposits. 


Ed—Edwards muck. This soil is nearly level and is 
in depressions and old glacial lake basins. Areas are 
rounded and cover 5 to 70 acres. 

Included with this soil in mapping are small areas of 


neutral; 


Houghton, Palms, and Ossian soils. Also included are 
some areas where the organic layer is less than 16 
inches thick and small areas that have as much as 16 
inches of loamy overwash. 

Runoff is very slow. This soil is likely to be ponded 
during wet seasons and after heavy rains. Surface 
drainage is used to dispose of excess surface water 
rapidly. Both deep ditches and tile drains are used for 
internal drainage. The tile should be placed in the 
organic material because the marl is slowly permeable. 
Cultivated areas are subject to soil blowing and burn- 
ing. Where the water table is lowered excessively in 
cultivated areas, the organic matter decomposes very 
rapidly and subsidence becomes a problem. 

Where this soil is drained, it is suitable for certain 
vegetable crops such as beets, carrots, and lettuce. Un- 
drained areas are suitable for wetland wildlife habitat. 
Drained areas are used for corn and mint. Capability 
unit IVw-—7; woodland group 8w3; recreation group 8; 
wildlife group 8; tree and shrub group 4. 


Friesland Series 


The Friesland series consists of nearly level and gent- 
ly sloping, well drained and moderately well drained 
soils on till plains. These soils are loamy and are under- 
lain by silt loam eolian deposits or gravelly sandy loam 
glacial till. The native vegetation was prairie grasses. 
Some areas of these soils are saturated with water be- 
low a depth of 3 to 5 feet during wet periods. 

In a representative profile the surface layer is about 
13 inches thick. It is very dark gray loam in the upper 
part and very dark grayish-brown loam in the lower 
part. The subsoil is about 53 inches thick. It is dark- 
brown, friable loam in the upper part; dark yellowish- 
brown, friable fine sandy loam in the middle part; and 
dark yellowish-brown, and yellowish-brown, friable 
silt loam in the lower part. The substratum is brown, 
friable silt loam to a depth of 74 inches. 

The available water capacity is high, and permeabil- 
ity is moderate. Natural fertility is high. The organic- 
matter content of the surface layer is moderate to high. 

Most of the acreage is used for corn, smal] grains, le- 
gumes, and other crops commonly grown in the county. 
Canning crops such as peas such as peas and sweet corn 
are also grown. 

Representative profile of Friesland loam, 2 to 6 per- 
cent slopes, approximately 600 feet north and 35 feet 
east of the southwest corner of NW14, sec. 19, T. 15 N., 
R. 18 E., in a cultivated field: 


Ap—0 to 7 inches, very dark gray (10YR 3/1) loam; weak, 
coarse, subangular blocky structure; very friable; 
few roots; few pores; medium acid; abrupt, smooth 
boundary. 

A12—7 to 18 Tv very dark grayish-brown (10YR 3/2) 
loam; weak, medium, platy structure; very friable; 
few roots; common pores; few earthworm casts; 
medium acid; clear, smooth boundary. 

B1—13 to 21 inches, dark-brown (10YR 3/3) loam; weak, 
fine, subangular blocky structure; friable; few, 
roots; common pores; medium acid; clear, smooth 


boundary. 

B2it—21 to 38 inches, dark yellowish-brown (10YR 4/4) 
heavy fine sandy loam; weak, medium, subangular 
blocky structure; friable; few roots; common 
pores; few thin clay films on faces of peds; medium 
acid; abrupt, smooth boundary. 

ITB22t—38 to 45 inches, dark yellowish-brown (10YR 4/4) 
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heavy silt loam; weak, fine, prismatic structure 
parting to weak, fine, subangular blocky; friable; 
few roots; common pores; common thin clay films 
on faces of peds; medium acid; gradual, wavy 
boundary. : 
IIB223t-—45 to 66 inches, yellowish-brown (10YR 5/4) silt 
loam; few, fine, distinct yellowish-brown (10YR 
5/6) mottles; weak, medium, prismatic structure; 
friable; many pores; few thin clay films on faces 
of peds; medium acid; gradual, wavy boundary. 
JIC—66 to 74 inches, brown (10YR 5/3) silt loam; massive; 
friable; slight effervescence; moderately alkaline. 


The solum is 40 to 72 inches thick and in some places 
extends into the underlying till. The soil is dark colored to 
a depth of 10 to 22 inches. The A horizon is black, very dark 
brown, very dark gray, or very dark grayish brown and is 
10 to 18 inches thick. The B1 horizon is loam or heavy fine 
sandy loam 5 to 10 inches thick. The B2t horizon is loam 
or heavy fine sandy loam 12 to 18 inches thick. Gravel in 
the underlying till ranges from about 5 to 25 percent, by 
volume, In some places mottles are in the middle and lower 
parts of the B horizon and in the C horizon. : 

Friesland soils are near Griswold and Plano soils. They 
have a thicker solum and more silt in the B horizon than 
Griswold soils. They have more sand in the A horizon and 
upper part of the B horizon than Plano soils. 

FoA—Friesland loam, 0 to 2 percent slopes. This 
soil is nearly level and is on the broad ridgetops and 
valley floors of till plains. Areas are irregular in shape 
and cover 5 to 130 acres. ; 

Included with this soil in mapping are small areas of 
gently sloping Friesland loam. Also included are some 
small areas where the surface layer is loamy fine sand 
or fine sandy loam. 

Runoff is slow. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the acre- 
age is used for crops. This soi] has few limitations and 
can be cropped intensively where management includes 
regular additions of organic matter and maintains tilth. 
Capability unit I-4; woodland group not assigned; 
recreation group 1; wildlife group 5; tree and shrub 
group 1. . 

FoB—Friesland loam, 2 to 6 percent slopes. This 
soil is gently sloping and is on the broad ridgetops 
and valley floors on till plains. Areas are irregular in 
shape and cover 5 to 180 acres. This soil has the pro- 
file described as representative of the series. 

Included with this soil in mapping are small areas of 
nearly level Friesland loam and areas where slopes are 
as steep as 11 percent. Also included are some small 
areas where the surface layer is loamy fine sand or fine 
sandy loam. ; ett ait 

Runoff is medium, and the hazard of erosion is slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the acre- 
age is used for crops. Where erosion is controlled, this 
soil has few limitations and can be cropped intensively. 
Capability unit IIe-1; woodland group not assigned; 
recreation group 1; wildlife group 5; tree and shrub 
group 1. 


Gotham Series 


The Gotham series consists of nearly level to mod- 
erately steep, well drained to somewhat excessively 
drained soils that occupy outwash plains, terraces, old 
glacial lake basins and the adjacent uplands that have 
been mantled by eolian sand. These soils are sandy and 


are underlain by sand or weakly cemented sandstone. 
The native vegetation was mixed prairie grasses and 
hardwood forest, or in some areas, pine trees. 

In a representative profile the surface layer is dark- 
brown loamy fine sand about 8 inches thick. The sub- 
soil is about 26 inches thick. It is brown, very friable 
loamy fine sand in the upper part; strong-brown, very 
friable loamy fine sand in the middle part; and strong- 
brown, loose medium sand in the lower part. The 
substratum is strong-brown and yellowish-brown, loose 
medium sand to a depth of 60 inches. 

The available water capacity is low and permeabil- 
ity is rapid. Natural fertility is low. The organic-matter 
content of the surface layer is low. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. Some areas are in woodland or wildlife habitat. 
Some areas of these soils that were farmed in the past 
are no longer actively farmed. 

Representative profile of Gotham loamy fine sand, 1 
to 6 percent slopes, approximately 1,200 feet south and 
1,200 feet east of the northwest corner of sec. 6, T. 15 
N., R. 12 E., in a cultivated field: 


Ap—0 to 8 inches, dark-brown (10YR 3/8) loamy fine sand; 
weak; fine, granular structure; very friable; few 
roots; common pores; neutral; abrupt, smooth 
boundary. 

B21t—8 to 23 inches, dark-brown (7.5YR 4/4) loamy fine 
sand; weak, medium, subangular blocky struc- 
ture; very friable; few roots; common pores; 
clay bridging between sand grains; neutral; clear, 
smooth boundary. 

B22t—23 to 29 inches, strong-brown (7.5YR 5/6) loamy 
fine sand; very weak, fine, subangular blocky 
structure; very friable; few roots; few pores; clay 
bridging between sand grains; neutral; clear, 
smooth boundary. 

B8—29 to 34 inches, strong-brown (7.5YR 5/6) medium 
sand; ey weak, fine, subangular blocky struc- 
ture, single grained where disturbed; loose; few 
roots; neutral; clear, smooth boundary. 

C1—34 to 389 inches, strong-brown (7.5YR 5/6) medium 
sand; single grained; loose; few roots; neutral; 
clear, smooth boundary. 

C2—39 to 60 inches, yellowish-brown (10YR 5/4) medium 
sand; single grained; loose; neutral; gradual, 
smooth boundary. 


The solum is 24 to 40 inches thick and overlies sand. The 
Ap horizon is very dark gray, very dark grayish brown, 
or dark brown and is 6 to 9 inches thick. The B2t horizon 
is loamy sand or loamy fine sand 9 to 24 inches thick. 

Gotham soils are near Brems, Oakville, and Richford 
soils. Gotham soils have a layer of clay accumulation in 
the B horizon which Brems and Oakville soils lack. Gotham 
soils are well drained and somewhat excessively drained, 
and Brems soils are moderately well drained. Gotham soils 
aes Sey loam layer that is in the B horizon of Rich- 

ord soils. 


GaB—Gotham loamy fine sand, 1 to 6 percent slopes. 
This soil is nearly level and gently sloping and is on 
sandy outwash plains and terraces and in old glacial 
lake basins. It is also on the adjacent uplands that have 
been deeply mantled by eolian sand. Most areas are elon- 
gated and cover 3 to 75 acres. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
Boyer, Oshtemo, and Richford soils and small areas 
of sloping and eroded Gotham loamy fine sand. In some 
places the surface layer is fine sand. Also included are 
areas of this soil that are underlain by loamy layers, 
stratified sand and gravel, or gravelly sandy loam till 
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below a depth of 50 to 60 inches or that are underlain 
by sandstone bedrock below a depth of 30 inches. 

Runoff is slow, and the hazard of erosion is slight. 
This soil is subject to soil blowing. It has a low avail- 
able water capacity that limits crop yields during most 
seasons. Early spring plantings, before the soil has a 
chance to dry, are best on this soil. Later plantings, 
especially of small seeded crops, have a poor chance 
of survival. 

This soil is suited to irrigation. Where managed prop- 
erly, it is suited to all the farm crops commonly grown 
in the county and to certain vegetable crops. Most of 
the acreage is used for general farm crops and some is 
in native woodland. Some areas have been planted to 
pine trees. Fertilization, supplemental irrigation, and 
protection from soil blowing are necessary for depend- 
able crop production. The main concerns of manage- 
ment are regularly supplying additions of organic 
matter, conserving moisture, reducing runoff, and 
controlling erosion and soil blowing. Capability unit 
IVs-3; woodland group 3s1; recreation group 2; wild- 
life group 3; tree and shrub group 2. 

GaC—Gotham loamy fine sand, 6 to 12 percent 
slopes. This soil is sloping and is on sandy outwash 
plains, terraces, and the adjacent uplands that have 
been deeply mantled by eolian sand. Areas are elon- 
gated and cover 3 to 60 acres. 

This soil has a surface layer and subsoil which, com- 
bined, are about 6 inches thinner than in the soil de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas 
of Boyer and Richford soils and of gently sloping and 
eroded Gotham loamy fine sand. Also included are some 
areas that have a surface layer of fine sand or that are 
underlain by loamy layers, stratified sand and gravel, 
or gravelly sandy loam till below a depth of 50 to 60 
inches. 

Runoff is medium, and the hazard of erosion is mod- 
erate. This soil is subject to soil blowing. It has a low 
available water capacity that limits crop yields during 
most seasons. 

Where this soil is managed properly, it is suited to 
growing most farm crops. Most of the acreage is used 
for general farm crops and some is in native woodland. 
Some areas have been planted to pine trees. Planting 
early in spring before the soil has a chance to dry is 
best, Later plantings, especially of small seeded crops, 
have a poor chance of survival. The main concerns of 
management are regularly supplying additions of or- 
ganic matter, conserving moisture, reducing runoff, 
and controlling erosion and soil blowing. Capability 
unit IVs-3,; woodland group 3s1; recreation group 2; 
wildlife group 3; tree and shrub group 2. 

GbC—Gotham loamy fine sand, sandstone substra- 
tum, 6 to 12 percent slopes. This soil is sloping and is 
on hillsides where it is relatively thin over weakly 
cemented sandstone bedrock. Most areas are elongated 
and cover 8 to 50 acres. 

This soil has a profile similar to the one described as 
representative of the series, but it is underlain by sand- 
stone bedrock at a depth of 20 to 38 inches. 

Included with this soil in mapping are small areas of 
Boyer and Urne soils. Also included are small areas of 
gently sloping or moderately steep and eroded Gotham 
loamy fine sand, sandstone substratum. In some areas 


depth to sandstone bedrock is more than 39 inches or 
less than 20 inches. In some places the surface layer is 
fine sand. 

Runoff is medium, and the hazard of erosion is mod- 
erate. This soil is subject to soil blowing. It has a low 
available water capacity that limits crop yields during 
most seasons. Early spring plantings, before the soil has 
a chance to dry, are best. Later plantings, especially of 
small seeded crops, have a poor chance of survival. 

Most of the acreage is used for woodland. Some areas 
are used for crops and pasture. The main concerns of 
management are regularly supplying organic matter, 
conserving moisture, reducing runoff, and controlling 
erosion and soil blowing. Capability unit IVs—8; wood- 
land group 3s1; recreation group 4; wildlife group 3; 
tree and shrub group 2. 

GbD—Gotham loamy fine sand, sandstone substra- 
tum, 12 to 20 percent slopes. This soil is moderately 
steep and is on hillsides where it is relatively thin over 
weakly cemented sandstone bedrock. Most areas are 
elongated and cover 8 to 20 acres. 

This soil has a profile similar to the one described as 
representative of the series, but it is underlain by sand- 
stone bedrock at a depth of 20 to 38 inches. 

Included with this soil in mapping are small areas of 
Boyer, Oakville, and Urne soils. Also included are small 
sloping areas; areas that have slopes as steep as 30 per- 
cent; eroded areas; and some areas where the surface 
layer is fine sand. Also included are some small areas 
where depth to sandstone bedrock is more than 39 
inches or less than 20 inches. 

Runoff is medium, and the hazard of erosion is severe. 
This soil is subject to soil blowing. It has a low avail- 
able water capacity. 

This soil is generally not suited to cultivated crops. 
It is better suited to woodland or wildlife habitat. Most 
of the acreage is in woodland and some has been planted 
to pine trees. The main concerns of management are 
maintaining plant cover and controlling erosion and 
soil blowing. Capability unit Vle-7; woodland group 
38838; recreation group 4; wildlife group 3; tree and 
shrub group 2. 


Granby Series 


The Granby series consists of nearly level, poorly 
drained soils on flood plains and in depressions and old 
glacial lake basins. These soils are sandy and are under- 
lain by sand. The native vegetation was mainly marsh 
grasses and shrubs and some trees such as bur oak, soft 
maple, and elm. Unless these soils are drained, ground 
water is at or near the surface throughout the year. 

In a representative profile the surface layer is black 
and very dark gray loamy fine sand about 11 inches 
thick. The lower part of the surface layer has dark 
grayish-brown mottles. The subsoil is about 24 inches 
thick and has light brownish-gray, brown, yellowish- 
brown, brownish-yellow, and dark-red mottles. It is 
dark grayish-brown and light brownish-gray, loose fine 
sand in the upper part and yellowish-brown, loose fine 
sand in the lower part. The substratum is light yellow- 
ish-brown, loose fine sand to a depth of 60 inches. 

The available water capacity is low, and permeabil- 
ity is rapid. The depth of root penetration is limited by 
the water table or, in drained areas, by the underlying 
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sand. Natural fertility is low. The organic-matter con- 
tent of the surface layer is moderately low. 

Where drained, most of the acreage is used for corn, 
small grains, and hay. Undrained areas provide good 
wetland wildlife habitat and some are used for unim- 
proved pasture. 

Representative profile of Granby loamy fine sand, 
approximately 60 feet east and 660 feet north of the 
center of sec. 18, T. 15 N., R. 11 E., in a formerly cul- 
tivated field: 


Ap—0 to 8 inches, black (10YR 2/1) loamy fine sand; weak, 
fine, granular structure, single grained where 
disturbed; very friable; few roots; neutral; abrupt, 
smooth boundary. 

A12-—8 to 11 inches, very dark gray (10YR 3/1) loamy 
fine sand; common, mediun, distinct, dark grayish- 
brown (2.5Y 4/2) mottles; weak, coarse, subangu- 
lar blocky structure, single grained where dis- 
turbed; very friable; few roots; slightly acid; 
abrupt, smooth boundary. 

B2g—11 to 14 inches, mixed dark grayish-brown (2.5Y 4/2) 
and light brownish-gray (2.5Y 6/2) fine sand; few, 
fine, prominent, yellowish-brown (10YR 5/6) mot- 
tles; very weak, coarse, subangular blocky struc- 
ture, single grained where disturbed; loose; few 
roots; some very dark gray (10YR 3/1) soil ma- 
terial in old root channels; slightly acid; clear, 
smooth boundary. 

B31i—14 to 21 inches, yellowish-brown (10YR 5/4) fine 
sand; common, fine, distinct, brownish-yellow 
(10YR 6/6) and light brownish-gray (2.5Y 6/2) 
mottles and few, fine faint, brown (7.5YR 4/4) 
mottles; very weak, coarse, subangular blocky 
structure, single grained where disturbed; loose; 
few roots; slightly acid; gradual, wavy boundary. 

B82—21 to 85 inches, yellowish-brown (10YR 5/6) fine 
sand; few, medium, prominent, dark-red (2.5YR 
3/6) mottles; very weak, coarse, subangular blocky 
structure, single grained where disturbed; loose; 
few roots; slightly acid; gradual, wavy boundary. 

C—85 to 60 inches, light yellowish-brown (10YR 6/4) fine 
sand; single grained; loose; neutral. 


The solum is 22 to 40 inehes thick. The soil is dark 
colored to a depth of 10 to 16 inches. The A horizon is 
black, very dark brown, or very dark gray and is 10 to 
16 inches thick. The B2g horizon is loamy fine sand or fine 
sand 8 to 12 inches thick. 

Granby soils are near Adrian, Brems, and Granby loamy 
subsoil variant soils. Granby soils lack the 16— to 50-inch 
organic layer of Adrian soils. Granby soils are poorly 
drained and Brems soils are moderately well drained. 
Granby soils are coarser textured in the lower part of the 
B horizon and in the C horizon than Granby, loamy subsoil 
variant soils. 

Gf—Granby loamy fine sand. This soil is nearly level 
and is on flood plains and in depressions and old glacial 
lake basins. Areas are irregular in shape and cover 5 to 
1,400 acres. — ; a ; 

Included with this soil in mapping are small areas of 
Adrian, Brems, Colwood, Granby loamy subsoil vari- 
ant, Marshan, and Poy soils. In some small areas this 
soi] has an organic surface layer as much as 16 inches 
thick. Also included are some areas that have thin 
bands of loam, silty clay loam, clay loam, sandy loam, 
or sandy clay loam in the subsoil and in the substratum. 
_ Runoff is very slow. This soil receives runoff from ad- 
joining areas and is likely to be ponded during wet sea- 
sons and after heavy rains. Surface drains are used to 
remove excess surface water rapidly. Deep ditches are 
used for internal drainage. Where this soil is drained, 
it is subject to soil blowing. Where the water table is 
lowered excessively, this soil loses the beneficial effects 
of free water in the lower part. 


Where this soil is properly managed, it is suitable for 
certain vegetable crops. Undrained areas are suitable 
for wetland wildlife habitat. Some undrained areas are 
used for unimproved pasture. Where drained, this soil 
is used for corn, small grains, and hay. Capability unit 
IVw-5; woodland group 3wl; recreation group 7; 
wildlife group 7; tree and shrub group 8. 


Granby, Loamy Subsoil Variant 


The Granby loamy subsoil variant consists of nearly 
level and gently sloping, poorly drained soils on flood 
plains and in depressions and old glacial lake basins. 
These soils are sandy and are underlain by loamy soil. 
The native vegetation was mainly marsh grasses and 
shrubs and some trees such as bur oak, soft maple, and 
elm, Unless these soils are drained, ground water is at 
or near the surface throughout the year. 

In a representative profile the surface layer is very 
dark grayish-brown loamy fine sand about 11 inches 
thick. The lower part of the surface layer has light yel- 
lowish-brown mottles. The subsoil is about 26 inches 
thick, and has yellowish-brown mottles. It is pale- 
brown, light-gray, and light brownish-gray, very fri- 
able fine sand in the upper part and light-gray, friable 
loam in the lower part. The substratum is yellowish- 
brown, friable sandy loam to a depth of 60 inches. It 
has light-gray mottles. 

The available water capacity is moderate. Perme- 
ability is rapid in the upper part of the subsoil and 
moderate in the lower part of the subsoil and in the 
substratum. Depth of root penetration is limited by the 
water table. Natural fertility is low. The organic-mat- 
ter content of the surface layer is moderately low. 

Undrained areas are suitable for wetland wildlife 
habitat. Where drained, most of the acreage is used for 
corn, small grains, and hay. Some undrained areas are 
used for unimproved pasture. 

Representative profile of Granby loamy fine sand, 
loamy subsoil variant, 0 to 3 percent slopes, approxi- 
mately 400 feet south and 860 feet east of the north- 
west corner of the NE14, of sec. 35., T. 16 N., R. 12 E., in 
a cultivated field: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand; weak, fine and medium, subangu- 
lar blocky structure; very friable; few roots; 
slightly acid; abrupt, smooth boundary. 

A12—8 to 11 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand; common, medium, prominent, 
light yellowish-brown (2.5Y 6/4) mottles: weak, 
fine and medium, subangular blocky structure; very 
friable; few roots; neutral; abrupt, smooth bound- 


ary. 

B21—11 to 28 inches, mixed light-gray (10YR 7/2) and 
pale-brown (10YR 6/8) fine sand; few, fine, promi- 
nent, yellowish-brown (10YR 5/6) mottles; very 
weak, coarse, subangular blocky structure; very 
friable; matrix color is caused by uncoated sand 
grains; neutral; gradual, wavy boundary. 

B22g—23 to 30 inches, light brownish-gray (1OYR 6/2) 
fine sand; few, fine, prominent, yellowish-brown 
(10YR 5/6) mottles; very weak, coarse, subangu- 
lar blocky structure; very friable; neutral; abrupt, 
smooth boundary. 

IIB23g—380 to 87 inches, light-gray (10YR 7/2) loam; many, 
medium, prominent, yellowish-brown (10YR 5/6) 
mottles; weak, fine, subangular blocky structure; 
friable; neutral; clear, wavy boundary. 

IIC—37 to 60 inches, yellowish-brown (10YR 5/6) sandy 
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loam; many, medium, prominent, light gray (10YR 
7/2) mottles; massive; friable; neutral. 


The solum is 30 to 50 inches thick. The depth to the 
loamy IIB horizon is 24 to 39 inches. The soil is dark 
colored to a depth of 10 to 16 inches, The A horizon is 
black, very dark brown, very dark gray, or very dark gray- 
ish brown and is 10 to 16 inches thick. The B2 horizon _is 
loamy fine sand or fine sand 14 to 22 inches thick. The ITB2 
and LIC horizons are loam, sandy loam, sandy clay loam, or 
clay loam. The IIB2 horizon is 6 to 18 inches thick. 

Granby loamy subsoil variant soils are near Colwood 
and Granby soils. They are underlain by loam, sandy loam, 
sandy clay loam, or clay loam, and Colwood soils are under- 
lain by stratified silt loam, silt, fine sand, and very fine 
sand, They are finer textured in the lower part of the B 
horizon and in the C horizon than Granby soils. 

GhA—Granby loamy fine sand, loamy subsoil vari- 
ant, 0 to 3 percent slopes. This soil is nearly level and 
gently sloping and is on flood plains and in depressions 
and old glacial lake basins. Areas are irregular in shape 
and cover 3 to 150 acres. 

Included with this soil in mapping are small areas 
of Adrian, Brems, Granby, and Palms soils. Also in- 
cluded are areas of Granby loamy fine sand, loamy sub- 
soil variant soils that are saturated with water below a 
depth of 1 to 8 feet during wet periods and are some- 
what poorly drained. In some small areas the sandy up- 
per layer is more than 40 inches thick, or the surface 
layer is organic and as much as 16 inches thick, or the 
surface layer is fine sand or sand, or the entire sub- 
soil is sandy loam. 

Runoff is very slow. This soil receives runoff from ad- 
joining areas and is likely to be ponded during wet 
seasons and after heavy rains. Where drained, it is 
subject to soil blowing. Surface drainage is used to 
remove excess surface water rapidly. Both deep ditches 
and tile drains are used for internal drainage. Unless 
tiles are placed in the loamy parts of the soil, loose sand 
enters the tile lines. 

Where this soil is properly managed, it is suitable for 
certain vegetable crops. Undrained areas are suitable 
for wetland wildlife habitat. Where drained, this soil is 
used for corn, small grains, and hay. Some undrained 
areas are used for unimproved pasture. Capability unit 
IIIw-6; woodland group 3w1; recreation group 7; 
wildlife group 7; tree and shrub group 3. 


Granby, Clayey Subsoil Variant 


The Granby clayey subsoil variant consists of 
nearly level and gently sloping, poorly drained soils 
on flood plains and in depressions and old glacial lake 
basins. These soils are sandy and are underlain by 
clayey lacustrine soil. The native vegetation was 
mainly marsh grasses and shrubs and some trees such 
as bur oak, soft maple, and elm. Unless these soils are 
drained, ground water is at or near the surface 
throughout the year. 

In a representative profile the surface layer is black 
loamy fine sand about 12 inches thick. The subsoil is 
about 26 inches thick. It is light gray, very friable 
fine sand in the upper part and mixed gray and 
reddish-brown, firm silty clay in the lower part. The 
substratum is reddish-brown, firm silty clay to a depth 
of 60 inches and has reddish-yellow mottles. 

The available water capacity is moderate. Perme- 
ability is rapid in the upper part of the subsoil and 


slow in the lower part of the subsoil and in the sub- 
stratum. Depth of root penetration is limited by the 
water table. Natural fertility is low. The organic- 
matter content of the surface layer is moderately low. 

Where drained, most of the acreage is used for corn, 
small grains, and hay. Undrained areas provide good 
wetland wildlife habitat and some are used for unim- 
proved pasture. 

Representative profile of Granby loamy fine sand, 
clayey subsoil variant, 0 to 3 percent slopes, approxi- 
mately 150 feet east and 50 feet south of the north- 
west corner of the NEY, of sec. 5, T. 17 N., R. 18 E., 
in a cultivated field: 


Ap—0 to 7 inches, black (10YR 2/1) loamy fine sand; 
weak, fine, granular structure; very friable; com- 
mon roots; common pores; mildly alkaline; abrupt, 
smooth boundary. 

A12—7 to 12 inches, black (10YR 2/1) loamy fine sand; 
weak, fine, crumb structure; very friable; common 
roots; common pores; mildly alkaline; clear, 
smooth boundary. 

Big—12 to 33 inches, light-gray (2.5Y 7/2) fine sand; 
weak, medium and coarse, subangular blocky 
structure; very friable; few roots; common pores; 
mildly alkaline; clear, smooth boundary. 

IIB2—383 to 88 inches, mixed gray (5Y 5/1) and reddish- 
brown (5YR 4/4) silty clay; moderate, medium, 
angular blocky structure; firm; common pores; 
light-gray (2.5Y 7/2) fine sand from the Blg 
horizon coating the faces of some peds; neutral; 
gradual, irregular boundary. 

IIC—88 to 60 inches, reddish-brown (15YR 4/4) silty clay; 
common, fine, distinct, reddish-yellow (5YR 6/6) 
mottles; weak, coarse, prismatic structure parting 
to weak, medium, subangular blocky; firm; few 
pores; neutral, 


The solum is 80 to 50 inches thick. The depth to the 
clayey IIB horizon is 25 to 89 inches. The soil is dark 
colored to a depth of 10 to 16 inches. The A horizon is 
black, very dark brown, very dark gray, or very dark 
grayish brown and is 10 to 16 inches thick. The B1 horizon 
is loamy sand, loamy fine sand, sand, or fine sand 12 to 
28 inches thick. The IIB horizon is clay or silty clay 3 to 
10 inches thick. The TIC horizon is clay or silty clay, and 
in some places it contains thin strata of silt loam and silty 
clay loam. 


Granby clayey subsoil variant soils are near Granby 
and Willette soils. Granby clayey subsoil variant soils are 
underlain by clay or silty clay, and Granby soils are sandy 
throughout. Granby clayey subsoil variant soils lack the 
16— to 50-inch organic layer of Willette soils. 

GkA—Granby loamy fine sand, clayey subsoil 
variant, 0 to 3 percent slopes. This soil is nearly level 
and is on flood plains and in depressions and old 
glacial lake basins. Areas are irregular in shape and 
cover 3 to 65 acres. 

Included with this soil in mapping are small areas 
of Adrian, Brems, Granby, and Granby loamy subsoil 
variant soils. In some places there is an organic sur- 
face layer as much as 16 inches thick, or the surface 
layer is fine sand or sand, or this soil has as much as 
20 inches of loamy overwash. 

Runoff is very slow. This soil receives runoff from 
adjoining areas and is likely to be ponded during wet 
seasons and after heavy rains. Where drained, it is 
subject to soil blowing. Surface drainage is used to 
remove excess surface water rapidly. Both deep 
ditches and tile drains are used for internal drainage. 
Care must be taken to prevent loose sand from entering 
tile lines placed in the upper sandy part of the soil. 

Where this soil is properly managed, it is suitable 
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for certain vegetable crops. Undrained areas are suit- 
able for wetland wildlife habitat. Where drained, this 
soil is used for corn, small grains, and hay. Some 
undrained areas are used for unimproved pasture. Ca- 
pability unit I]Iw-6; woodland group 8wl1; recrea- 
tion group 7; wildlife group 7; tree and shrub 
group 3. 


Grellton Series 


The Grellton series consists of nearly level to mod- 
erately steep, well drained and moderately well 
drained soils on till plains. These soils are loamy and 
are underlain by gravelly sandy loam glacial till. The 
native vegetation was mixed hardwood forest. Some 
areas of these soils are saturated with water below 
a depth of 3 to 5 feet during wet periods. 

In a representative profile the surface layer is dark 
grayish-brown fine sandy loam about 6 inches thick. 
The subsoil is about 50 inches thick. It is yellowish- 
brown, and brown, friable and firm loam in the upper 
part; yellowish-brown, friable silt loam in the middle 
part; and brown, friable sandy clay loam in the 
lower part. The substratum is brown, very friable 
gravelly sandy loam to a depth of 60 inches. 

The available water capacity is high, and perme- 
ability is moderate. Natural fertility is high. Organic- 
matter content of the surface layer is moderately low 
to moderate. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. 

Representative profile of Grellton fine sandy loam, 
2 to 6 percent slopes, approximately 1,200 feet south 
and 800 feet west of the northeast corner of sec. 22, 
T.16N., R. 13 E., in a cultivated field: 


Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; weak, fine, granular structure; very 
friable; few fine roots; few pores; some yellowish- 
brown (10YR 5/4) subsoil material mixed in by 
plowing; slightly acid; abrupt, smooth boundary. 

Blt—6 to 11 inches, yellowish-brown (10YR 5/4) light 
loam; weak, fine, subangular blocky structure; 
friable; few fine roots; few pores; thin discon- 
tinuous clay films on faces of a few peds and in 
pores and channels; very pale brown (10YR 8/3), 
when dry, silt coatings on faces of many peds; 
medium acid; clear, smooth boundary. 

B21t—11 to 25 inches, brown (7.5YR 4/4) heavy loam; 
moderate, fine and medium, subangular blocky 
structure; firm; few fine roots; few pores; thin 
discontinuous clay films on faces of some peds and 
in pores and channels; medium acid; gradual, 
wavy boundary. 

B22t—25 to 31 inches, brown (10YR 4/8) light loam; mod- 
erate, fine and very fine, subangular blocky struc- 
ture; friable; few pores; thin discontinuous clay 
films on faces of most peds and in pores and chan- 
nels and thin discontinuous black (10YR 2/1) clay 
films on faces of some peds; slightly acid; clear, 
wavy boundary. 

IIB28t—31 to 47 inches, yellowish-brown (1LOYR 5/4) silt 
loam; weak, medium, prismatic structure parting 
to weak, fine and medium, subangular blocky; 
friable; common pores; thin discontinuous brown 
(7.5YR 4/4) clay film on faces of peds and in 
pores and channels; slightly acid; clear, smooth 
boundary. 

ITIB38t—47 to 56 inches, brown (7.5YR 4/4) sandy clay 
loam; weak, medium, subangular blocky structure; 
friable; few pores; thin discontinuous clay films 


on faces of some peds; neutral; gradual, wavy 
boundary. 

ITTIC—56 to 60 inches, brown (7.5YR 4/4) gravelly sandy 
loam; massive; very friable; about 20 percent 
gravel, by volume; strong effervescence; moder- 
ately alkaline; calcium carbonate equivalent is 29 
percent. 


The solum is 42 to 72 inches thick and overlies calcareous, 
gravelly sandy loam glacial till. In some places, the solum 
does not extend into the underlying till. In these places, the 
TIC horizon is brown, yellowish-brown, or light yellowish- 
brown silt loam, The Ap horizon is dark grayish brown or 
very dark grayish brown and is 5 to 8 inches thick. The 
Bit horizon is loam or sandy loam 4 to 8 inches thick. The 
B2t horizon is loam, clay loam, sandy clay loam, or heavy 
sandy loam 12 to 36 inches thick. Gravel in the IIIC horizon 
ranges from 5 to 25 percent, by volume. Some areas of 
these soils are mottled in the middle and lower parts of the 
B horizon and in the € horizon. 

Grellton soils are near Kidder, Okee, and Rotamer soils. 
They have a thicker solum than Kidder and Rotamer soils 
and have a silt loam IIB horizon which Kidder and Rotamer 
soils lack. They lack the 20- to 40-inch sand or loamy sand 
characteristic of the upper part of the solum of Okee soils. 

GnA—Grellton fine sandy loam,.0 to 2 percent 
slopes. This soil is nearly level and is on the broad 
ridgetops and valley floors of till plains. Most areas 
are irregular in shape and cover 5 to 80 acres. 

This soil has a surface layer that is about 3 inches 
thicker than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Okee soils; small areas of gently sloping Grellton 
fine sandy loam; and areas where the surface layer 
is silt loam, loam, loamy fine sand, or fine sand. Also 
included are areas where this soil is underlain by 
stratified sand and gravel. 

Runoff is slow. During dry periods the soil is sub- 
ject to soil blowing. 

This soil is suitable forall the farm and vegetable 
crops grown in the county. It has few limitations and 
can be cropped intensively where organic-matter con- 
tent and tilth are maintained. Most of the acreage is 
used for crops. Capability unit I-4; woodland group 
lol; recreation group 1; wildlife group 1; tree and 
shrub group 1. 

GnB—Grellton fine sandy loam, 2 to 6 percent 
slopes. This soil is gently sloping and is on the broad 
ridgetops and valley floors of till plains. Areas are 
irregular in shape and cover 3 to 120 acres. This soil 
has the profile described as representative of the 
series. 

Included with this soil in mapping are small areas 
of Okee soils and nearly level or sloping and eroded 
Grellton fine sandy loam. In some places the surface 
layer is silt loam, loam, loamy fine sand, or fine sand. 
Also included are areas where this soil is underlain by 
stratified sand and gravel. 

Runoff is medium. The hazard of erosion is slight. 
During dry periods this soil is subject to soil blowing. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
reducing runoff, improving tilth, and controlling ero- 
sion and soil blowing. Capability unit Ile-1; wood- 
land group 101; recreation group 1; wildlife group 1; 
tree and shrub group 1. 

GnC2—Grellton fine sandy loam, 6 to 12 percent 
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slopes, eroded. This soil is sloping and is on the side 
slopes adjacent to drainageways of till plains. Most 
areas are elongated and cover 3 to 30 acres. 

This soil has a surface layer that is about 4 inches 
thinner than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Okee and Rotamer soils and small areas of gently 
sloping or moderately steep and wuneroded and se- 
verely eroded Grellton fine sandy loam. In some areas 
the surface layer is silt loam, loam, loamy fine sand, 
or fine sand. Also included are areas where this soil 
is underlain by stratified sand and gravel. 

Runoff is medium, and the hazard of erosion is 
moderate. During dry periods, this soil is subject to 
soil blowing. 

With proper management, this soil is suited to all 
the farm crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
reducing runoff, improving tilth, and controlling ero- 
sion and soil blowing. Capability unit ITIe-1; wood- 
land group 101; recreation group 1; wildlife group 1; 
tree and shrub group 1. 

GnD2—Grellton fine sandy loam, 12 to 20 percent 
slopes, eroded. This soil is moderately steep and is on 
the side slopes adjacent to drainageways of the till 
plains. Areas are elongated and cover 8 to 20 acres. 

This soil has a profile similar to the one that is de- 
scribed as representative of the series, but the surface 
layer and subsoil combined are about 8 inches thinner. 

Included with this soil in mapping are small areas 
of Okee and Rotamer soils and small areas of sloping 
and uneroded and severely eroded Grellton fine sandy 
loam. In some small areas this soil has slopes of as 
much as 30 percent; or the surface layer is silt loam, 
loam, loamy fine sand, or fine sand; or the soil is under- 
lain by stratified sand and gravel or stratified silt and 
fine sand. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is best suited to close-growing crops, 
pasture, or woodland. Most of the acreage is used for 
crops and pasture and some is used for woodland. The 
main concerns of management are maintaining 
organic-matter content, reducing runoff, and control- 
ling erosion. Capability unit TVe-1; woodland group 
lr1; recreation group 1; wildlife group 1; tree and 
shrub group 1. 


Griswold Series 


The Griswold series consists of nearly level to slop- 
ing, well-drained soils on till plains. These soils are 
loamy and are underlain by gravelly sandy loam glacial 
till. The native vegetation was prairie grasses. 

In a representative profile the surface layer is about 
12 inches thick. It is very dark brown silt loam in the 
upper part and very dark grayish-brown silt loam in 
the lower part. The subsoil is about 20 inches thick. It 
is brown, firm clay loam in the upper part and dark 
yellowish-brown, friable sandy loam in the lower 
part. The substratum is yellowish-brown, very friable 
gravelly sandy loam to a depth of 60 inches. 

The available water capacity is high, and permeabil- 
ity is moderate. Natural fertility is high. The organic- 


matter content of the surface layer is moderate to 
high. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. 

Representative profile of Griswold silt loam, 2 to 6 
percent slopes, 1,260 feet east and 330 feet south of the 
center of sec. 2., T. 16 N., R. 18 E., in a cultivated 
field: 


Ap—0 to 8 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; very friable; com- 
mon roots; common pores; some very dark grayish- 
brown (10YR 8/2) soil from the A8 horizon mixed 
in by plowing; mildly alkaline; abrupt, smooth 
boundary. 

A38—8 to 12 inches; very dark grayish-brown (10YR 3/2) 
silt loam; weak, medium, subangular blocky struc- 
ture; friable; common roots; common pores; some 
very dark brown (10YR 2/2) soil material in 
worm and root channels; neutral; abrupt, smooth 
boundary. 

B21t—12 to 24 inches, brown (10YR 4/8) light clay loam; 
moderate, very fine, subangular blocky structure; 
firm; common roots; common pores; many thin 
clay films on faces of peds and in pores and chan- 
nels; medium acid; gradual, wavy boundary. 

B22t—24 to 82 inches, dark yellowish-brown (1OYR 4/4) 
heavy sandy loam; weak, medium, subangular 
blocky structure; friable; few roots; common 
pores; few thin clay films on faces of peds and on 
pebbles and in pores and channels; about 5 percent 
gravel, by volume; slightly acid; gradual, wavy 
boundary. 

C—32 to 60 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; massive; very friable; few roots; 
about 20 percent gravel, by volume; strong effer- 
vescence; moderately alkaline; calcium carbonate 
equivalent to 21 percent. 


The solum is 24 to 40 inches thick and overlies caleareous, 
gravelly sandy loam glacial till. The soil is dark colored 
to a depth of 10 to 16 inches. The A horizon is very dark 
gray, very dark grayish brown, very dark brown, or dark 
brown and is 10 to 14 inches thick. The B2t horizon is 
heavy loam, clay loam, heavy sandy loam, or sandy clay 
loam 12 to 28 inches thick. Coarse fragments, including 
cobbles and boulders, in the C horizon range from 5 to 
about 25 percent, by volume. 

Griswold soils are near Friesland, Marcellon, and Rotamer 
soils. They have a thinner solum than Friesland soils and 
lack the silt loam IIB horizon of those soils. Griswold soils 
are well drained, and Marcellon soils are somewhat poorly 
ce Griswold soils have a thicker solum than Rotamer 
sous. 

GrA—Griswold silt loam, 0 to 2 percent slopes. This 
soil is nearly level and is on the valley floors and broad 
ridgetops of till plains. Areas are irregular in shape and 
cover 3 to 70 acres. 

This soil has a surface layer that is about 2 to 4 
inches thicker than that of the soil described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas 
of gently sloping Griswold silt loam. In some places the 
surface layer is fine sandy loam. Also included are areas 
where the coarse fragments in the till are mostly angu- 
lar dolomite or where dolomite bedrock is at a depth of 
45 to 60 inches. 

Runoff is slow. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the acre- 
age is used for crops. The soil has few limitations and 
can be cultivated intensively if management includes 
regular additions of organic matter and maintains tilth. 
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Capability unit I-4; woodland group not assigned ; rec- 
reation group 1; wildlife group 5; tree and shrub 
group 1. 

GrB—Griswold silt loam, 2 to 6 percent slopes. This 
soil is gently sloping and is on the valley floors and 
broad ridgetops of till plains. Areas are irregular in 
shape and cover 3 to 180 acres. This soil has the pro- 
file described as representative of the series. 

Included with this soil in mapping are small areas of 
Rotamer soils and small areas of nearly level or sloping 
and eroded Griswold silt loam. In some places the sur- 
face layer is fine sandy loam, or the coarse fragments 
in the underlying till are mostly angular dolomite, or 
the substratum is sand or stratified sand and gravel, 
or dolomite is at a depth of 45 to 60 inches. 

Runoff is medium, and the hazard of erosion is 
slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the acre- 
age is used for crops. The main concerns of manage- 
ment are maintaining organic-matter content and good 
tilth, reducing runoff, and controlling erosion. Capabil- 
ity unit Ile-1; woodland group not assigned; recrea- 
tion group 1; wildlife group 5; tree and shrub group 1. 

GrC2—Griswold silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on the side slopes of 
till plains. Areas are elongated and cover 3 to 40 acres. 

This soil has a surface layer that is about 1 to 2 
inches thinner than that of the soil described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas of 
Rotamer soils and small areas of gently sloping and un- 
eroded and severely eroded Griswold silt loam. In some 
places the surface layer is fine sandy loam, or the coarse 
fragments in the till are mostly angular dolomite, or 
the dolomite bedrock is at a depth of 45 to 60 inches. 
In some small areas the substratum is sand or strati- 
fied sand and gravel. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

With proper management, this soil is suited to all the 
farm crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of man- 
agement are maintaining organic-matter content and 
good tilth, reducing runoff, and controlling erosion. 
Capability unit IIle-1; woodland group not assigned; 
recreation group 1; wildlife group 5; tree and shrub 
group 1. 


Houghton Series 


The Houghton series consists of nearly level, very 
poorly drained soils on flood plains and in drainage- 
ways, depressions, and old glacial lake basins. These 
soils are organic and are underlain by mineral soil mate- 
rial at a depth greater than 51 inches. The native vege- 
tation was marsh type such as sedges, reeds, and 
grasses; shrubs such as willow, alder, aspen, and dog- 
wood; and trees such as tamarack, Unless these soils 
are drained, ground water is at or near the surface 
throughout the year. 

In a representative profile the organic layer is black 
nonsticky muck to a depth of 60 inches. The content of 
plant fibers increases in the lower part of the organic 
layer. 


The available water capacity is very high, and per- 
meability is rapid in the organic layers. Depth of root 
penetration is limited by the water table. Natural fer- 
tility is low. 

Where drained, most of the acreage is used for corn. 
Undrained areas provide good wetland wildlife habitat 
and some are used for. unimproved pasture. 

Representative profile of Houghton muck, approxi- 
mately 200 feet west and 660 feet north of the south- 
east corner of the NEY, of sec. 8, T. 15 N., R. 12 E., ina 
cultivated field: 


Oap—O to 8 inches, black (N 2/0, broken face and rubbed) 
sapric material; less than 5 percent fiber, a trace 
rubbed; weak, fine, granular structure; nonsticky; 
mainly herbaceous fibers; some uncoated quartz 
grains; slightly acid; abrupt, smooth boundary. 

Oa2—8 to 14 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 5 percent fiber, a trace 
rubbed; weak, fine, granular structure; nonsticky; 
mainly herbaceous fibers; some uncoated quartz 
grains; neutral; clear, smooth boundary. 

Oa8—14 to 380 inches, black (N 2/0, broken face and 
‘rubbed) sapric material; about 15 percent fiber, 
5 percent rubbed; massive; nonsticky; mainly 
herbaceous fibers; some uncoated quartz grains; 
neutral; gradual, smooth boundary. 

Oa4—30 to 40 inches, black (N 2/0, broken face and 
rubbed) sapric material; about 10 percent fiber, 
less than 5 percent rubbed; massive; nonsticky; 
mainly herbaceous fibers; a few woody fragments; 
some uncoated quartz grains; slightly acid; clear, 
smooth boundary. 

Oa5—40 to 45 inches, black (N 2/0, broken face and 
rubbed) sapric material; about 30 percent fiber, 
5 percent rubbed; weak, thin, platy structure; non- 
sticky; mainly herbaceous aier. a few woody 
fragments; some uncoated quartz grains; neutral; 
clear, smooth boundary. 

Oa6—45 to 60 inches, black (N 2/0, broken face and 
rubbed) sapric material; about 15 percent fiber, 
a trace rubbed; massive; nonsticky; mainly 
herbaceous fibers; some uncoated quartz grains; 
neutral; clear, smooth boundary. 


The organic layer is more than 51 inches thick. The 
subsurface tier and the organic part of the bottom tier 
are black, very dark brown, or very dark grayish brown 
dominantly sapric material, but some pedons have thin 
layers of hemic material or fibrie material or both. The 
organic materials come mainly from herbaceous plants, but 
a few woody fragments ranging from % inch to several 
inches in diameter are mixed throughout the organic layer 
in some places. The C horizon is sandy, loamy, clayey, or is 
marl, In many places it is mottled. 

Houghton soils are near Adrian and Palms soils. They 
have a thicker organic layer than Adrian and Palms soils. 

Ho—Houghton muck. This soil is nearly level and is 
on flood plains and in drainageways, depressions, and 
old glacial lake basins. Areas are elongated to irregular 
in shape and cover 5 to 400 acres. 

Included with this soil in mapping are small areas of 
Adrian, Edwards, and Palms soils. Also included are 
some small areas that have slopes of as much as 4 per- 
cent, or have as much as 16 inches of sandy or loamy 
overwash, or have thin sandy, loamy, or clayey mineral 
layers in the organie layer. Also included are areas 
along the shores of lakes and rivers in which the or- 
ganic layer is floating on water. 

Runoff is very slow. This soil is likely to be ponded 
during wet seasons and after heavy rains. Cultivated 
areas are subject to soil blowing and burning. Where 
the water table is lowered excessively, the organic mat- 
ter decomposes very rapidly and subsidence becomes a 


GREEN LAKE COUNTY, WISCONSIN 25 


problem. Surface drainage is used to dispose of excess 
surface water rapidly. Both deep ditches and tile drains 
are used for internal drainage. 

Drained areas of this soil are suitable for certain 
vegetable crops such as beets, carrots, and lettuce. Un- 
drained areas are suitable for wetland wildlife habitat. 
Where drained, this soil is used for corn. Capability 
unit IIIw-9; woodland group 8w8; recreation group 
8; wildlife group 8; tree and shrub group 4. 


Joy Series 
The Joy series consists of nearly level and gently 


sloping, somewhat poorly drained soils on low terraces’ 


adjacent to flood plains and in drainageways and de- 
pressions. These soils are loamy and are underlain by 
calcareous silt loam. The native vegetation was mainly 
prairie grasses. Unless these soils are drained, they are 
saturated with water below a depth of 1 to 3 feet during 
wet periods. 

In a representative profile the surface layer is very 
dark gray silt loam about 11 inches thick. The subsoil 
is about 54 inches thick and has yellowish-brown 
strong-brown, grayish-brown, and _ reddish-brown 
mottles. It is light olive brown, friable silt loam in the 
upper part; mixed, yellowish-brown and light brown- 
ish-gray, friable silt loam in the middle part; and light 
brownish-gray, friable silt loam in the lower part. The 
substratum is light olive gray, very friable silt loam to 
a depth of 76 inches, and has strong-brown and reddish- 
brown mottles. 

The available water capacity is very high, and per- 
meability is moderate. The depth of root penetration is 
limited by saturated soil during wet periods. Natural 
fertility is high. The organic-matter content of the sur- 
face layer is high. 

Where drained, most of the acreage is used for corn, 
small grains, legumes, and pasture. Undrained areas 
provide good wildlife habitat and some are used for 
unimproved pasture. 

Representative profile of Joy silt loam, 0 to 3 percent 
slopes, approximately 210 feet east and 55 feet south 
of the northwest corner of the SW\ of sec. 28, T.15 N., 
R. 13 E., in a cultivated field: 


Ap-—0 to 8 inches, very dark gray (10YR 3/1) silt loam; 
weak, very fine, granular structure; very friable; 
few roots; common pores; neutral; abrupt, smooth 
Leet e 

A12—8 to 11 inches, very dark gray (10YR 3/1) silt loam; 
weak, very fine, granular structure; very friable; 
few roots; few pores; some light olive-brown (2.5Y 
5/4) worm casts; neutral; clear, smooth boundary. 

B21—11 to 14 inches, light olive-brown (2.5Y 5/4) silt loam; 
few, fine, faint, grayish-brown (2.5Y 5/2) mottles 
and common, fine, distinct, yellowish-brown (10YR 
5/6) mottles; weak, medium, prismatic structure 
parting to moderate, very fine, subangular blocky; 
friable; few roots; common pores; very dark gray 
(10YR’ 8/1) soil ‘material from the Al2 horizon 
in worm and root channels and coating the faces 
of many peds; neutral; clear, smooth boundary. 

B22—-14 to 26 inches, light olive-brown (2.5Y 5/4) silt 
loam; few, fine, distinct, yellowish-brown (10YR 
5/6) mottles; moderate, very fine, subangular 
blocky structure; friable; few roots; common 

pores; strongly acid; gradual, wavy boundary. 

B23-—26 ie at inches, mixed yellowish-brown (10YR 5/6) 
and light brownish- -gray (2.5Y 6/2) silt loam; 
moderate, medium, prismatic structure; friable; 
common pores; very pale brown (10YR 8/3), when 


dry, silt coatings on faces of some peds; strongly 
acid; gradual, wavy boundary. 

B24——-41 to 57 inches, mixed yellowish-brown (10YR 5/6) 
and light brownish-gray (2.5Y 6/2) heavy silt 
loam; moderate, medium, prismatic structure part- 
ing to moderate, medium, subangular blocky; 
friable; common pores; strongly acid; gradual, 
wavy boundary. 

B38—57 to 65 inches, light brownish-gray (2.5Y 6/2) silt 
loam; many, fine and medium, prominent, strong- 
brown (7.5YR 5/6) mottles and few, fine, promi- 
nent, reddish-brown (5YR 4/4) mottles; weak, 
coarse, prismatic structure parting to weak, me- 
dium, platy; friable; common pores; neutral; 

gradual, wavy boundary. 

C—65 tor 76 inches, light olive erie? (5Y 6/2) silt loam; 
many, fine, prominent, strong-brown (7.5YR 5/6) 
mottles and few, fine, prominent, reddish-brown 
(5YR 4/4) mottles; massive; very friable; com- 
mon pores; slight effervescence; mildly alkaline. 


The solum is 45 to 70 inches thick, and the depth to free 
carbonates is 45 to 70 inches. The dark-colored A horizon is 
black, very dark brown, very dark gray, or very dark gray- 
ish brown and is 10 to 18 inches thick. The B2 horizon is 
80 to 48 inches thick. The B8 horizon is 5 to 12 inches thick. 
The C horizon is silt loam or stratified silt, fine sand, and 
very fine sand. 

Joy soils are near Ossian and Plano soils. Joy soils are 
somewhat poorly drained; Ossian soils are poorly drained; 
and Plano soils are well drained and moderately well 
drained. 

JoA—Joy silt loam, 0 to 3 percent slopes. This soil 
is nearly level and gently sloping and is on low ter- 
races adjacent to flood plains and in drainageways and 
depressions. The areas are elongated to irregular in 
shape and cover 3 to 60 acres. 

Included with this soil in mapping are small areas 

of Ossian and Plano soils. In some small areas the 
surface layer is silty clay loam. In drainageways and 
depressions the surface layer is thicker than in the 
representative soil and there is as much as 36 inches 
of silt loam overwash. Also included are some small 
areas where this soil is underlain by sand, stratified 
sand and gravel, or gravelly sandy loam till. 
_ Runoff is slow. This soil receives runoff from ad- 
joining areas and is likely to be ponded in some areas 
during wet seasons and after heavy rains. Surface 
drainage is used to remove excess surface water 
rapidly. Both deep ditches and tile drains are used for 
internal drainage. : 

Where this soil is properly managed, it is suitable 
for certain vegetable crops. Undrained areas of this 
soil are suitable for wildlife habitat. Where this soil 
is drained, it is used for most of the farm crops com- 
monly grown in the county. Some undrained areas are 
used for unimproved pasture. Capability unit IIw-2; 
woodland group 401; recreation group 6; woodland 
group 6; tree and shrub group 3. 


Kibbie Series 


The Kibbie series consists of nearly level and gently 
sloping, somewhat poorly drained soils in drainage- 
ways, depressions, and old glacial lake basins. These 
soils are loamy and are underlain by stratified silt and 
very fine sand lacustrine deposits. The native vege- 
tation was dominantly hardwood forest with grasses 
in openings and in the understory. Unless these soils 
are drained, they are saturated with water below a 
depth of 1 to 3 feet during wet periods. 
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In a representative profile the surface layer is very 
dark grayish-brown loam about 9 inches thick. The 
subsurface layer is brown loam about 4 inches thick 
and has yellowish-brown, grayish-brown, and_ light 
brownish-gray mottles. The subsoil is about 23 inches 
thick and has brown, yellowish-brown, and grayish- 
brown mottles. It is brown, firm loam in the upper 
part; brown, firm clay loam in the middle part; and 
yellowish-brown, very friable silt loam in the lower 
part. The substratum is brown, very friable, stratified 
silt and very fine sand to a depth of 60 inches. It has 
yellowish-brown and grayish-brown mottles. 

The available water capacity is high, and perme- 
ability is moderate. The depth of root penetration is 
limited by saturated soil during wet periods. Natural 
fertility is high. The organic-matter content of the 
surface layer is moderate. 

Where drained, most of the acreage is used for corn, 
small grains, legumes, and other crops grown in the 
county. Undrained areas provide good wildlife habitat 
and some are used for unimproved pasture. 

Representative profile of Kibbie loam, 0 to 3 percent 
slopes, approximately 400 feet east and 1,060 feet 
north of southwest corner of sec. 23, T. 16 N., R. 18 E., 
in a formerly cultivated field: 


Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2) 
loam; moderate, fine and very fine, granular struc- 
ture; friable; many roots; common pores; mildly 
alkaline; abrupt, smooth boundary. 

A2—9 to 13 inches, brown (10YR 5/8) loam; common, 
fine, prominent, yellowish-brown (10YR 5/6) mot- 
tles and common, fine, faint, light brownish-gray 
(2.5Y 6/2) and grayish-brown (10YR 5/2) mot- 
tles; weak, fine, subangular blocky structure; fri- 
able; common roots; common pores; some very 
dark grayish-brown (10YR 3/2) soil material in 
worm and root channels; mildly alkaline; clear, 
smooth boundary. 

B2it—18 to 21 inches, brown (10YR 4/3) da! loam; 
common, medium, faint, brown (10YR 5/3) mot- 
tles, few, fine, faint, grayish-brown (10YR 5/2) 
mottles, and common, fine, prominent, yellowish- 
brown (10YR 5/6) mottles; moderate, fine, sub- 
angular blocky structure; firm; common roots; 
common pores; many thin clay films on faces of 
peds; medium acid; gradual, wavy boundary. 

B22t—21 to 38 inches, brown (10YR 4/3) light clay loam; 
common, fine, prominent, yellowish-brown (10YR 
5/6) mottles and few, fine, faint, grayish-brown 
(10YR 5/2) mottles; moderate, medium, subangu- 
lar blocky structure; firm; common pores; many 
thin clay films on faces of peds; neutral; clear, 
smooth boundary. 

IIB38t—83 to 86 inches, yellowish-brown (10YR 6/4) silt 
loam; common, fine, distinct, yellowish-brown 
(10YR 5/6) mottles, few, fine, distinct, grayish- 
brown (10YR 5/2} mottles, and few, fine, promi- 
nent, yellowish-brown (10YR 5/8) mottles; weak, 
fine, subangular blocky structure; very friable; 
common pores; many thin clay films on faces of 
peds; mildly alkaline; clear, wavy boundary. 

to 60 inches, brown (10YR 5/3) stratified silt 

and very fine sand; common, fine and medium, 

prominent, yellowish-brown (10YR 5/6) mottles 
and common, fine, faint, grayish-brown (10YR 

5/2) mottles; weak, thick, platy structure; very 

friable; common pores; strong effervescence; mod- 

erately alkaline. 


The solum is 24 to 40 inches thick, and the depth to car- 
bonates is 24 to 40 inches. The Ap or A1 horizon is black, 
very dark brown, very dark gray, or very dark grayish 
brown and is 6 to 9 inches thick. The B2t horizon is loam, 
clay loam, or sandy clay loam 12 to 25 inches thick. The 
IIB3t horizon is loam or silt loam, and in some places it 


TIC—36 


has thin strata of silt and very fine sand. The IIC horizon 
is stratified silt and very fine sand, and in some places it 
contains strata of fine sand, silty clay loam, or silt loam. 

Kibbie soils are near Colwood and Sisson soils. Kibbie 
soils are somewhat poorly drained, Colwood soils are poorly 
drained, and Sisson soils are well drained. 

KbA—Kibbie loam, 0 to 3 percent slopes. This soil 
is nearly level and gently sloping and is on flood 
plains and in depressions and old glacial lake basins. 
The areas of the soil are irregular in shape and cover 
3 to 60 acres. 

Included with this soil in mapping are small areas 

of Colwood and Sisson soils. In some places the surface 
layer is fine sandy loam or loamy fine sand or this soil 
is underlain by sand, stratified sand and gravel, or 
stratified lacustrine silt and clay. 
_ Runoff is slow. This soil receives runoff from ad- 
joining areas and is likely to be ponded in some areas 
during wet seasons and after heavy rains. Surface 
drainage is used to remove excess surface water 
rapidly. Both deep ditches and tile drains are used for 
internal drainage. Care must be taken to prevent 
loose sand from entering tile lines. 

Where properly managed, this soil is suitable for 
certain vegetable crops. Undrained areas are suitable 
for wildlife habitat. Where this soil is drained, it is 
used for most of the farm crops commonly grown in 
the county. Some undrained areas are used for unim- 
proved pasture. Capability unit IIw-2; woodland 
group 1lo2; recreation group 6; wildlife group 6; tree 
and shrub group 3. 


Kidder Series 


The Kidder series consists of nearly level to steep, 
well-drained soils on till plains and moraines. These 
soils are loamy and are underlain by gravelly sandy 
loam glacial till. The native vegetation was mixed 
hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown fine sandy loam about 8 inches thick. 
The subsoil is about 26 inches thick. It is brown, 
friable fine sandy loam in the upper part; brown, firm 
sandy clay loam in the middle part; and brown, 
friable sandy loam in the lower part. The substratum 
is yellowish-brown, friable gravelly sandy loam to a 
depth of 60 inches. 

The available water capacity is moderate, and per- 
meability is moderate. Natural fertility is medium. 
The organic-matter content of the surface layer is 
moderately low to moderate. 

Most of the acreage of the nearly level to sloping 
soils is used for corn, small grains, legumes, and other 
crops grown in the county. Most of the moderately 
steep and steep acreage is used for hay, pasture, wood- 
land, or wildlife habitat. 

Representative profile of Kidder fine sandy loam, 2 
to 6 percent slopes, approximately 1,290 feet west and 
450 feet south of the northeast corner of the SE! of 
sec. 8, T. 14 N., R. 11 E., in a cultivated field: 

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; weak, fine and medium, granular 
structure; friable; few roots; common pores; some 
brown (10YR 4/8) subsoil material mixed in by 
plowing; medium acid; abrupt, smooth boundary. 


Bi—8 to 11 inches, brown (10YR 4/8) fine sandy loam; 
weak, fine, subangular blocky structure; friable; 
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few roots; common pores; some dark grayish- 
brown (1O0YR 4/2) soil material in old root and 
worm channels; slightly acid; clear, smooth bound- 


ary. 

B21t—11 to 26 inches, brown (7.5YR 4/4) sandy clay 
loam; weak, fine and medium, subangular blocky 
structure; firm; few roots; common pores; thin 
discontinuous clay films on faces of peds and clay 
flows in old root channels and in pores; neutral; 
gradual, smooth boundary. 

B22t—26 to 34 inches, brown (7.5YR 4/4) heavy sandy 
loam; weak, medium, subangular blocky structure; 
friable; common pores; thin discontinuous clay 
flows in old root channels and in pores; clay bridg- 
ing between sand grains; about 5 percent gravel, 
by volume; slight effervescence; mildly alkaline; 
clear, smooth boundary. 

C—34 to 60 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; massive; friable; common pores; 
about 20 percent gravel, by volume; strong effer- 
vescence; moderately alkaline; calcium carbonate 
equivalent is 28 percent. 

The solum is 24 to 40 inches thick and overlies calcareous, 
gravelly sandy loam glacial till. The Ap horizon is very 
dark grayish brown, dark grayish-brown, or brown loam 
or fine sandy loam 6 to 9 inches thick. The B1 horizon is 
loam or fine sandy loam 8 to 7 inches thick. The B2t horizon 
is heavy loam, clay loam, heavy sandy loam, or sandy clay 
loam 10 to 30 inches thick. Coarse fragments, including 
cobbles and boulders, in the C horizon range from 5 to 
about 25 percent, by volume. 

Kidder soils are near Grellton, Marcellon, and Rotamer 
soils. They have a thinner solum than Grellton soils and lack 
the silt loam IIB horizon of Grellton soils. They are well 
drained, and Marcellon soils are somewhat poorly drained. 
They have a thicker solum than Rotamer soils. 

KdA-—Kidder fine sandy loam, 0 to 2 percent 
slopes. This soil is nearly level and is on broad ridge- 
tops and valley floors of till plains. Areas are irregular 
in shape and cover 8 to 120 acres. ; 

This soil has a surface layer that is about 3 inches 
thicker than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Marcellon and Okee soils, small areas of gently 
sloping Kidder soil, and areas where the surface layer 
is loamy fine sand. In some places this soil has cobbles 
and boulders on the surface and throughout the solum, 
or the entire subsoil is sandy loam, or the underlying 
till is gravelly loamy sand, or the substratum is 
stratified sand and gravel. And in places, dolomite is 
at a depth of 45 to 60 inches. ; 

Runoff is slow. This soil is subject to soil blowing 
during dry periods. It has few limitations. 

This soil is suitable for all of the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. This soil can be cropped 
intensively if management includes regular additions 
of organic matter and maintains tilth. Capability 
unit I-4; woodland group 201; recreation group 1; 
wildlife group 1; tree and shrub group 1. 

KdB—Kidder fine sandy loam, 2 to 6 percent slopes. 
This soil is gently sloping and is on broad ridgetops 
and valley floors of till plains. Areas are irregular in 
shape and cover 3 to more than 150 acres. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Marcellon, Lapeer, Mecan, and Okee soils, and 
small areas of nearly level or sloping and eroded and 
severely eroded Kidder fine sandy loam. In some places 
the surface layer is loamy fine sand; or cobbles and 


boulders are on the surface and throughout the sur- 
face layer and subsoil; or the underlying till is 
gravelly loamiy sand; or the substratum is stratified 
sand and gravel. And in places, dolomite is at a depth 
of 45 to 60 inches. 

Runoff is medium, and the hazard of erosion is 
slight. During dry periods this soil is subject to soil 
blowing. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining the level of organic 
matter, conserving moisture, reducing runoff, and con- 
trolling erosion and soil blowing. Capability unit 
IJe-1; woodland group 201; recreation group 1; wild- 
life group 1; tree and shrub group 1. 

KdC2—Kidder fine sandy loam, 6 to 12 percent 
slopes, eroded. This soil is sloping and is on till plains 
and moraines. Areas are irregular in shape and mostly 
cover 3 to 80 acres. 

This soil has a surface layer that is about 1 to 2 
inches thinner than that of the soil described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Lapeer, Mecan, Okee, and Oshtemo soils and small 
areas of gently sloping or moderately steep and un- 
eroded and severely eroded Kidder fine sandy loam. 
In some places the surface layer is loamy fine sand; 
cobbles and boulders are on the surface and through- 
out the surface layer and subsoil; the underlying till 
is gravelly loamy sand; or the substratum is stratified 
sand and gravel. And in places, dolomite is at a depth 
of 45 to 60 inches. 

Runoff is medium, and the hazard of erosion is mod- 
erate. During dry periods this soil is subject to soil 
blowing. 

With proper management, this soil is suitable for 
all of the farm crops commonly grown in the county. 
Most of the acreage is used for crops. The main con- 
cerns of management are maintaining the level of 
organic matter, conserving moisture, reducing runoff, 
and controlling erosion and soil blowing. Capability 
unit I[Ie-1; woodland group 201; recreation group 1; 
wildlife group 1; tree and shrub group 1. 

KdD2—Kidder fine sandy loam, 12 to 20 percent 
slopes, eroded, This soil is moderately steep and is on 
the moraines and along drainageways of the till 
plains. Areas are long and narrow along drainageways 
and irregularly shaped on moraines. Most areas cover 
3 to 50 acres. 

This soil has a surface layer that is about 3 inches 
thinner than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Lapeer and Okee soils and of sloping and uneroded 
and severely eroded Kidder fine sandy loam. In some 
places the slopes are as much as 30 percent; the sur- 
face layer is loamy fine sand; or cobbles and boulders 
are on the surface and throughout the surface layer 
and subsoil. In other places the underlying till is 
gravelly loamy sand, or the substratum is stratified 
sand and gravel, or dolomite is at a depth of 45 to 
50 inches. 

Runoff is rapid, and the hazard of erosion is severe. 
During dry periods, this soil is subject to soil blowing. 
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This soil is best suited to pasture, woodland, or 
close-growing crops. Most of the acreage is used for 
pasture or woodland and some is used for row crops. 
The main concerns of management are maintaining 
organic-matter content, conserving moisture, reducing 
runoff, and controlling erosion and soil blowing. Ca- 
pability unit IVe-1; woodland group 2r1; recreation 
group 1; wildlife group 1; tree and shrub group 1. 

KeA—Kidder loam, 0 to 2 percent slopes. This soil 
is nearly level and is on broad ridgetops and valley 
floors of till plains. Areas are irregular in shape and 
cover 38 to 30 acres. 

This soil has less sand in the surface layer and upper 
part of the subsoil than the soil described as represen- 
tative of the series. 

Included with this soil in mapping are small areas 
of Marcellon and Okee soils, small areas of gently 
sloping Kidder loam, and areas where the surface 
layer is fine sandy loam. In some places cobbles and 
boulders are on the surface and throughout the sur- 
face layer and subsoil; the entire subsoil is sandy 
loam; the underlying till is gravelly loamy sand; or 
the substratum is stratified sand and gravel. And in 
places, dolomite is at a depth of 45 to 60 inches. 

Runoff is slow. This soil has few limitations. 

This soil is suitable for all of the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. This soil can be cropped 
intensively if management includes regulating additions 
of organic matter and maintaining tilth. Capability 
unit I-4; woodland group 201; recreation group 1; 
wildlife group 1; tree and shrub group 1. 

KeB—Kidder loam, 2 to 6 percent slopes. This soil 
is gently sloping and is on broad ridgetops and valley 
floors of till plains. Areas are irregular in shape and 
cover 3 to 160 acres. 

This soil has less sand in the surface layer and 
upper part of the subsoil than the soil described as 
representative of the series. 

Included with this soil in mapping are smal] areas 
of Marcellon, Lapeer, Mecan, and Okee soils and small 
areas of nearly level and sloping, eroded and severely 
eroded Kidder loam. In some places the surface layer 
is fine sandy loam; cobbles and boulders are on the 
surface and throughout the surface layer and subsoil; 
the underlying till is gravelly loamy sand; or the 
substratum is stratified sand and gravel. And in places, 
dolomite is at a depth of 45 to 60 inches, 

Runoff is medium, and the hazard of erosion is 
slight. 

This soil is suitable for all the farm and vegetable 
crops grown in the county. Most of the acreage is used 
for crops. The main concerns of management are 
maintaining the level of organic matter, conserving 
moisture, reducing runoff, and controlling erosion. 
Capacity unit Ile-1; woodland group 201; recreation 
group 1; wildlife group 1; tree and shrub group 1. 

KeC2—Kidder loam, 6 to 12 percent slopes, eroded. 
This soil is sloping and is on till plains and moraines. 
Areas are irregular in shape and cover 8 to 50 acres. 

This soil has less sand in the surface layer and upper 
part of the subsoil than the soil described as represen- 
tative of the series. 

Included with this soil in mapping are small areas of 
Lapeer, Mecan, Okee, and Oshtemo soils, and small 


areas of gently sloping or moderately steep and un- 
eroded and severely eroded Kidder loam. In some places 
the surface layer is fine sandy loam; cobbles and 
boulders are on the surface and throughout the surface 
layer and subsoil; the underlying till is gravelly loamy 
sand; or the substratum is stratified sand and gravel. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is suitable for all of the farm crops and 
some of the vegetable crops commonly grown in the 
county. Most of the acreage is used for crops. 
The main concerns of management are maintaining 
the level of organic matter, conserving moisture, 
reducing runoff, and controlling erosion. Capability 
unit IIIe-1; woodland group 201; recreation group 1; 
wildlife group 1; tree and shrub group 1. 

KeD2—-Kidder loam, 12 to 20 percent slopes, eroded. 
This soil is moderately steep and is on the moraines 
and along drainageways of till plains. Areas are long 
and narrow along drainageways and irregularly shaped 
on moraines and cover 8 to 50 acres. 

This soil has less sand in the surface layer and upper 
part of the subsoil than the soil described as represent- 
ative of the series. 

Included with this soil in mapping are small areas 
of Lapeer and Okee soils, and small areas of sloping or 
steep and uneroded or severely eroded Kidder loam: 
In some places the surface layer is fine sandy loam; 
cobbles and boulders are on the surface and throughout 
the surface layer and subsoil; the underlying till is 
gravelly loamy sand; the substratum is stratified sand 
and gravel; or dolomite is at a depth of 45 to 50 inches. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is best suited to pasture, woodland, or 
close-growing crops. Most of the acreage is used for 
pasture or woodland and some is used for crops. The 
main concerns of management are maintaining the 
level of organic matter, conserving moisture, reducing 
runoff, and controlling erosion. Capability unit [Ve-1; 
woodland group 2rl; recreation group 1; wildlife group 
1; tree and shrub group 1. 

KeE—Kidder loam, 20 to 30 percent slopes. This soil 
is steep and is on moraines and along drainageways of 
the till plains. Areas are long and narrow along drain- 
ageways and irregularly shaped on moraines. They 
are 3 to 30 acres in size. 

This soil has less sand in the surface layer and 
upper part of the subsoil than the soil described as 
representative of the series. 

Included with this soil in mapping are small areas 
of Lapeer soils and of moderately steep and eroded 
Kidder loam. In some places the surface layer is fine 
sandy loam; cobbles and boulders are on the surface 
and throughout the surface layer and subsoil; the 
underlying till is gravelly loamy sand; the substratum 
is stratified sand and gravel; or dolomite is at a depth 
of 45 to 50 inches. 

Runoff is rapid, and the hazard of erosion is very 
severe, 

This soil is generally not suited to row crops 
because the erosion hazard is very severe. Most of the 
acreage is used for pasture or woodland. Pasture 
renovation and controlled grazing help maintain plant 
cover and reduce erosion, Capability unit VIle—-1; wood- 
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land group 2rl; recreation group 1; 
1; tree and shrub group 1. 


wildlife group 


Knowles Series 


The Knowles series consists of nearly level to 
moderately steep, well-drained soils on broad ridgetops 
and side slopes. These soils are loamy and are underlain 
by dolomite bedrock. The native vegetation was mixed 
hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 7 inches thick. The 
subsoil is about 28 inches thick. It is yellowish-brown, 
firm silt loam in the upper part; yellowish-brown, 
firm silty clay loam in the middle part; and dark 
yellowish-brown, firm silty clay loam grading to dark 
yellowish-brown, friable loam in the lower part. Very 
pale brown, creviced dolomite is at depth of 35 inches, 

The available water capacity is moderate, and perme- 
ability ig moderate. The depth of root penetration is 
limited by dolomite, but some roots extend into crevices 
filled with subsoil material. Natural fertility is medium. 
The organic-matter content of the surface layer is mod- 
erately low to moderate. 

Most of the nearly level to sloping acreage is used 
for corn, small grains, legumes, and other crops grown 
in the county. Most of the moderately steep acreage is 
used for hay, pasture, woodland, or wildlife habitat. 

Representative profile of Knowles silt loam, 2 to 6 
percent slopes, approximately 660 feet south and 20 
feet west of the northeast corner of the SE14 of sec. 29, 
T. 15 N., R. 13 E., in a cultivated field: 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, coarse, granular structure; friable; 
few roots; few pores; some yellowish-brown (10YR 
5/4) subsoil mixed in by plowing; neutral; abrupt, 
smooth boundary. 

Bi—7 to 10 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, fine, subangular blocky structure; friable; 
few roots; few pores; a few dark grayish-brown 
(10YR 4/2) worm casts; light gray (10YR 7/2), 
when dry, silt grains in old root channels and on 
zane of some peds; neutral; clear, smooth bound- 


ary. 
B21t—10 to 13 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; moderate, medium, prismatic structure 
tune: firm; few roots; few pores; light gray (10YR 
7/2), when dry, silt grains on faces of many peds; 
thin discontinuous clay films on faces of some peds 
and in old root channels; slightly acid; clear, 
smooth boundary. 

B22t—138 to 22 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; moderate, medium, prismatic structure 
parting to moderate, fine, subangular blocky; firm; 
few roots; few pores; many thin clay films on faces 
of peds; light gray (10YR 7/2), when dry, silt 
grains on faces of vertical peds; strongly acid; 

gradual, wavy boundar 

BI3t—22 t to 28 ‘inches, Tella ake brown (10YR 5/4) light 
silty clay loam; moderate, medium, prismatic struc- 
ture parting to weak, medium, subangular blocky; 
firm; few roots; few pores; many thin clay films 
on faces of peds, about half are dark brown (7.5YR 
3/2); light gray (10YR 7/2), when dry, silt grains 
on faces of some peds; strongly acid; clear, smooth 
boundary. 

B24t—28 to 33 inches, dark yellowish-brown (1l0YR 4/4) 
heavy silty clay loam; weak, medium, subangular 
blocky structure; firm; common pores; many thin 
clay films on faces of peds, about half are dark 
brown (7.5YR 3/2); few rounded glacial pebbles 
of mixed origin; neutral; clear, wavy boundary. 


IIB25t—33 to 35 inches, dark yellowish-brown (10YR 4/4) 
loam; weak, medium, subangular blocky structure; 
friable; few pores; about 10 percent, by volume, is 
gravel of mixed origin, mainly quartzite and chert; 
thin patchy clay films on faces of peds and on 
pebbles; mildly alkaline; abrupt, irregular bound- 


ary. 
IIIR, —35 inches, very pale brown (10YR 7/8) creviced 
dolomite bedrock. 


The solum is 20 to 40 inches thick and overlies dolomite. 
The silty eolian mantle is 18 to 38 inches thick. The Ap 
horizon is grayish brown or dark grayish brown and is 6 
to 9 inches thick. The B2t horizon is heavy silt loam or 
silty clay loam 9 to 24 inches thick. The IIB2t horizon is 
sandy clay loam, clay loam, or loam 2 to 10 inches thick. 
The dolomite bedrock is creviced in most places. Material 
from the IIB horizon fills these crevices in many places. 

Knowles soils are near Dodge, Lomira, and Ripon soils. 
Knowles soils are underlain by dolomite bedrock, Dodge 
soils by gravelly sandy loam glacial till, and Lomira soils 
by very gravelly sandy loam glacial till which is dominantly 
angular dolomite fragments. Knowles soils have a lighter- 
colored or thinner dark-colored A horizon that Ripon soils. 

KwA—Knowles silt loam, 0 to 2 percent slopes. This 
soil is nearly level and is on broad ridgetops where the 
depth to dolomite is relatively shallow. Areas are elon- 
gated or irregular in shape and cover 5 to 40 acres. 

This soil has a surface layer that is 2 to 38 inches 
thicker than that of the soil described as representative 
of the series. 

Included with this soil in mapping are small areas of 
Grellton and St. Charles soils, small areas of gently 
sloping Knowles silt loam, and some areas where the 
depth to dolomite ranges from 40 to 60 inches below the 
surface. In places the surface layer is fine sandy loam, 
ae the entire subsoil is loam, clay loam, or sandy clay 
oam. 

Runoff is slow. This soil has few limitations. Because 
of the small total acreage, however, it has been placed 
in a capability grouping with soils that formed in simi- 
lar material but are subject to erosion. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the acre- 
age is used for crops. This soil can be cropped inten- 
sively if management includes regularly adding organic 
matter and maintaining tilth. The moderate available 
water capacity and depth to dolomite limit crop yields 
during most seasons. Capability unit [le-2; woodland 
group 201; recreation group 4; wildlife group 1; tree 
and shrub group 1. 

KwB—Knowles silt loam, 2 to 6 percent slopes. This 
soil is gently sloping and is on broad ridgetops and up- 
per side slopes where the depth to dolomite is relatively 
shallow. Areas are elongated in shape and cover 3 to 60 
acres. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Lomira, Ritchey, and St. Charles soils, and small areas 
of nearly level or sloping and eroded Knowles silt loam. 
In some places the depth to dolomite ranges from 40 to 
60 inches or the surface layer is fine sandy loam and 
the entire subsoil is loam, clay loam, or sandy clay loam. 

Runoff is medium, and the hazard of erosion is 
slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the acre- 
age is used for crops. The main concerns of manage- 
ment are maintaining organic-matter content and good 
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tilth, conserving moisture, reducing runoff, and con- 
trolling erosion. Capability unit ITe-2; woodland group 
201: recreation group 4; wildlife group 1; tree and 
shrub group 1. 

KwC2—Knowles silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on narrow ridgetops 
and side slopes where the depth to dolomite is rela- 
tively shallow. Areas are elongated in shape and cover 
3 to 40 acres. 

This soil has a surface layer that is about 1 to 2 
inches thinner than that of the soil described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Lomira, Ritchey, and St. Charles soils, and small 
areas of gently sloping or moderately steep and un- 
eroded or severely eroded Knowles silt loam. In some 
places the depth to dolomite is 40 to about 55 inches 
or the surface layer is fine sandy loam and the entire 
subsoil is loam, clay loam, or sandy clay loam. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is suitable for all of the farm crops and some 
of the vegetable crops commonly grown in the county. 
Most of the acreage is used for crops. The main con- 
cerns of management are maintaining organic-matter 
content and good tilth, conserving moisture, reducing 
runoff, and controlling erosion. Capability unit ITIe-2; 
woodland group 201; recreation group 4; wildlife 
group 1; tree and shrub group 1. 

KwD2—Knowles silt loam, 12 to 20 percent slopes, 
eroded. This soil is moderately steep and is on side 
slopes where the depth to dolomite is relatively shallow. 
Areas are elongated and cover 3 to 25 acres. 

This soil has a surface layer that is about 1 to 
2 inches thinner and the surface layer and subsoil 
combined are about 6 inches thinner than that of 
the soil described as representative of the series. 

Included with this soil in mapping are small areas 
of Lomira and Ritchey soils and small areas of sloping 
and uneroded or severely eroded Knowles silt loam. 
In some places this soil has slopes of up to 30 percent 
or a silty mantle that is 38 to 60 inches thick. In 
places the depth to dolomite is 40 to about 55 inches 
or the surface layer is fine sandy loam and the entire 
subsoil is loam, clay loam, or sandy clay loam. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is best suited to close growing crops. Most 
of the acreage is used for pasture or woodland and 
some is used for crops. The main concerns of manage- 
ment are maintaining the organic-matter content and 
good tilth, conserving moisture, reducing runoff, and 
controlling erosion. Capability unit [Ve-2; woodland 
group 2rl1; recreation group 4; wildlife group 1; tree 
and shrub group 1 


Lapeer Series 


The Lapeer series consists of nearly level to steep, 
well-drained soils on till plains and moraines. These 
soils have a loamy subsoil underlain by gravelly sandy 
loam glacial till. The native vegetation was mixed 
hardwood forest. 

In a representative profile the surface layer is dark 
yellowish-brown loamy fine sand about 6 inches thick. 
The subsoil is about 27 inches thick. It is dark-brown, 


very friable and friable sandy loam in the upper part 
and brown, very friable gravelly sandy loam in the 
lower part. The substratum is light-brown, very 
friable gravelly sandy loam to a depth of 60 inches. 

The available water capacity is moderate, and 
permeablity is moderate. Natural fertility is medium. 
The organic-matter content of the surface layer is low. 

Most of the gently sloping and sloping acreage is 
used for corn, small grains, legumes, and other crops 
commonly grown in the county. Most of the moderately 
steep and steep acreage is used for hay, pasture, 
woodland, or wildlife habitat. 

Representative profile of Lapeer loamy fine sand, 
6 to 12 percent slopes, eroded, approximately 180 feet 
east and 900 feet north of the center of sec. 24, T. 
16 N., R. 11 E., in a cultivated field: 


Ap—0 to 6 inches, dark yellowish-brown (10YR 8/4) loamy 
fine sand; weak, fine and medium, granular struc- 
ture; very friable; common roots; few pores; dark- 
brown (7.5YR 4/4) subsoil material mixed in by 
plowing; neutral; abrupt, smooth boundary. 

B2it—6 to 12 inches, dark-brown (7.5YR 4/4) heavy sandy 
loam; moderate, medium, subangular blocky struc- 
ture; friable; few roots; many pores; many worm 
and root channels filled with dark yellowish-brown 
(10YR 3/4) soil material; thin patchy clay films 
on faces of some peds and in some pores and chan- 
nels; clay bridging between sand grains; slightly 
acid; clear, smooth boundary. 

B22t—12 to 21 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, fine and medium, subangular blocky struc- 
ture; friable; few roots; few pores; few, thin, 
patchy clay films in pores and channels and on 
pebbles; clay bridging between sand grains; about 
10 percent clay; slightly acid; gradual, wavy 
boundary. 

B23t—21 to 28 inches, dark-brown (7.5YR 4/4) light sandy 
loam; weak, medium, subangular blocky structure; 
very friable; few roots; few pores; clay bridging 
between sand grains; slightly acid; gradual, wavy 
boundary. 

B38-—28 to 38 inches, brown (7.5YR 5/4) gravelly light 
sandy loam; weak, medium and coarse, subangular 
blocky structure; very friable; few roots; few 
pores; about 15 percent gravel, by volume; strong 
effervescence; mildly alkaline; clear, wavy bound- 


ary. 

C-—33 to 60 inches, light-brown (7.5YR 6/4) gravelly sandy 
loam; massive; very friable; about 15 percent 
gravel, by volume; violent effervescence; moder- 
ately alkaline; calcium carbonate equivalent is 22 
percent, 

The solum is 24 to 40 inches thick and overlies calcareous, 
gravelly sandy loam glacial till. The Ap horizon is loamy 
fine sand or fine sandy loam. It is dark brown, dark yellow- 
ish brown, verv dark grayish brown, or dark grayish brown 
and is 6 to 10 inches thick. The B2t horizon is sandy loam 
or light sandy clay loam and is 10 to 26 inches thick. Clay 
eontent of the Bt horizon averages from 8 to 12 percent. 
Gravel content ranges from a trace to about 20 percent, by 
volume. Coarse fragments, including cobbles and boulders, in 
the C horizon range from 5 to about 26 percent, by volume. 

Lapeer soils are near Mecan and Okee soils. They have 
a thinner solum than Mecan soils. They lack the 20- to 
40-inch thick sand or loamy sand mantle of Okee soils. 


LaB—Lapeer loamy fine sand, 2 to 6 percent slopes. 
This soil is gently sloping and is on the broad ridgetops 
and valley floors of till plains. Areas are irregular in 
shape and cover 3 to 160 acres. 

This soil has a surface layer about 4 inches thicker 
than that of the soil described as representative of the 
series. 

Ineluded with this soil in mapping are small areas 
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of Kidder, Mecan, Oakville, Okee, and Rotamer soils 
and small areas of nearly level or sloping or eroded 
Lapeer loamy fine sand. In some places the surface 
layer is fine sandy loam or sand; cobbles and boulders 
are on the surface and throughout the surface layer 
and subsoil; the underlying till is gravelly loamy sand; 
or the substratum is stratified sand and gravel. 

Runoff is medium, and the hazard of erosion is 
slight. During dry periods this soil is subject to soil 
blowing. 

This soil is suitable for all the farm crops commonly 
grown in the county. Most of the acreage is used for 
crops. The main concerns of management are regu- 
larly supplying additions of organic matter, conserv- 
ing moisture, reducing runoff, and controlling erosion 
and soil blowing. Capability unit IIIe4; woodland 
group 301; recreation group 2; wildlife group 1; tree 
and shrub group 1. 

LaC2—Lapeer loamy fine sand, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on till plains and 
moraines. Areas are elongated and cover 3 to 140 acres. 
This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Kidder, Oakville, Okee, and Rotamer soils and small 
areas of gently sloping or moderately steep and 
uneroded Lapeer loamy fine sand. In some places the 
surface layer is fine sandy loam or sand; cobbles and 
boulders are on the surface and throughout the 
surface layer and subsoil; the underlying till is gravelly 
loamy sand; or the substratum is stratified sand and 
gravel. 

Runoff is medium, and the hazard of erosion is 
moderate. During dry periods this soil is subject to 
soil blowing. 

Where managed properly, this soil is suitable for 
all the farm crops commonly grown in the county but 
is best suited to close growing crops. Most of the 
acreage is used for general farm crops and some is 
in native woodland. The main concerns of management 
are regularly supplying additions of organic matter, 
conserving moisture, reducing runoff, and controlling 
erosion and soil blowing. Capability unit IVe-4; 
woodland group 801; recreation group 2; wildlife 
group 1; tree and shrub group 1. 

LaD2—Lapeer loamy fine sand, 12 to 25 percent 
slopes, eroded. This soil is moderately steep and steep 
and is on the moraines and along drainageways of till 
plains. Areas are long and narrow along drainageways 
and irregularly shaped on moraines. The areas cover 
3 to 40 acres. 

This soil has a surface layer that is slightly thinner 
and lighter colored and the surface layer and subsoil 
combined are about 4 inches thinner than that of the 
soil described as representative of the series. 

Included with this soil in mapping are small areas 
of Kidder, Oakville, Okee, and Rotamer soils and small 
areas of sloping and uneroded and severely eroded 
Lapeer loamy fine sand. In some places the surface 
layer is fine sandy loam or sand; numerous cobbles and 
boulders are on the surface and throughout the surface 
layer and subsoil; the underlying till is gravelly loamy 
sand; or the substratum is stratified sand and gravel. 

Runoff is medium, and the hazard of erosion is 


severe. During dry periods this soil is subject to soil 
blowing. 

This soil is best suited to woodland. It is generally 
not suited to cultivated crops. Most of the acreage is 
in hay, pasture, or native woodland. Many areas that 
were once cultivated are now in pasture or woodland. 
The main concerns of management are maintaining 
plant cover and reducing erosion. Capability unit 
Vie-4; woodland group 3rl; recreation group 2; 
wildlife group 1; tree and shrub group 1. 

Lb—Lapeer fine sandy loam, 0 to 2 percent slopes. 
This soil is nearly level and is on valley floors and 
broad ridgetops of the till plains. Areas are irregular 
in shape and cover 3 to 40 acres. 

This soil has a surface layer about 4 to 6 inches 
thicker and darker colored than the surface layer 
of the soil described as representative of the series. 

Included with this soil in mapping are small areas 
of Griswold, Kidder, and Mecan soils and areas of 
gently sloping Lapeer fine sandy loam. In some places 
the surface layer is loam or loamy fine sand, or the 
subsoil is loamy sand, or silt loam deposits are below 
a depth of 36 inches. 

Runoff is slow. This soil is subject to soil blowing 
during dry periods. 

This soil is suitable for all the general farm crops 
commonly grown in the county. Most of the acreage is 
used for crops. The main concerns of management are 
maintaining organic-matter content, conserving mois- 
ture, and controlling soil blowing. Capability unit 
TlIs—4; woodland group 3801; recreation group 2; 
wildlife group 1; tree and shrub group 1. 


LeRoy Series 


The LeRoy series consists of sloping and moderately 
steep, well-drained soils on till plains and moraines. 
These soils are loamy and are underlain by very gravelly 
sandy loam glacial till. The native vegetation was 
mixed hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 6 inches thick. The 
subsoil is about 12 inches thick. It is brown, firm silty 
clay loam in the upper part and dark-brown, firm clay 
loam in the lower part. The substratum is brown, friable 
very gravelly sandy loam to a depth of 60 inches. 

The available water capacity is moderate, and 
permeability is moderate. Natural fertility is medium. 
The organic-matter content of the surface layer is 
moderately low to moderate. 

Most areas of sloping soils are used for corn, small 
grains, legumes, and other crops commonly grown in 
the county. Most areas of moderately steep soils are 
used for hay, pasture, woodland, or wildlife habitat. 

Representative profile of LeRoy silt loam, 12 to 20 
percent slopes, eroded, approximately 1,200 feet east 
and 860 feet south of the center of sec. 14, T. 16 N., R. 
13 E., in a cultivated field: 


Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silt 
loam; moderate, fine and medium, granular struc- 
ture; friable; few roots; common pores; some 
brown (7.5YR 4/4) subsoil mixed in by plowing; 
neutral; abrupt, smooth boundary. 

B21t—6 to 10 inches, brown (7.5YR 4/4) silty clay loam; 
moderate, medium, subangular blocky structure; 
firm; few roots; few pores; dark grayish-brown 
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(10YR 4/2) soil material in old root and worm 
channels; many thin clay films on faces of peds; 
neutral; clear, smooth boundary. 

JIB22t—10 to 18 inches, dark-brown (7.5YR 4/4) clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; few roots; few pores; many thin clay 
films on faces of peds; about 5 percent gravel, by 
volume, mostly partially weathered dolomite and 
angular chert fragments; neutral; clear, smooth 
boundary. 

JIC—18 to 60 inches, brown (10YR 5/3) very gravelly sandy 
loam; massive; friable; about 50 percent coarse 
fragments, by volume, that are mostly angular 
dolomite less than 8 inches in diameter and some 
flags as much as 12 inches in length; violent effer- 
vescence; moderately alkaline; calclum carbonate 
equivalent is 63 percent. 

The solum is 12 to 24 inches thick and overlies calcareous, 
very gravelly sandy loam glacial till. The silty eolian mantle 
is 10 to 20 inches thick. The Ap horizon is dark grayish 
brown or grayish brown and is 6 to 9 inches thick. The B2t 
horizon is 4 to 12 inches thick. The JIB2t horizon is loam, 
clay loam, or sandy clay loam and is 2 to 8 inches thick. 
Coarse fragments, including dolomite cobbles and boulders, 
in the IIC horizon range from 30 to 60 percent, by volume. 
The calcium carbonate equivalent ranges from 60 to 90 
percent. 

LeRoy soils are near Lomira and Ritchey soils and are 
similar to Markesan soils. They have a thinner solum than 
Lomira soils, LeRoy soils are underlain by very gravelly 
sandy loam till and Ritchey soils by dolomite bedrock. 
LeRoy soils have a lighter-colored or a thinner dark-colored 
A horizon that Markesan soils. 

LrC2—LeRoy silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on narrow ridgetops 
and side slopes of the till plains. Areas are elongated 
and cover 3 to 60 acres. : 

This soil has a surface layer that is 1 to 2 inches 
thicker than that of the soil described as representative 
of the series. ; ; 

Included with this soil in mapping are small areas of 
Ritchey and Rotamer soils and small areas of mod- 
erately steep and uneroded or severely eroded LeRoy silt 
loam. In some areas dolomite fragments are on the 
surface and throughout the surface layer and subsoil 
or dolomite is at a depth of 30 to 60 inches. ; : 

Runoff is medium, and the hazard of erosion is 
moderate. In some places tillage is hampered by 
dolomite fragments. ; . : 

With proper management this soil is suited to all 
the farm crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns of 
management are maintaining organic-matter content 
and good tilth, conserving moisture, reducing runoff, 
and controlling erosion. Capability unit IIle-1; wood- 
land group 201; recreation group 1; wildlife group 1; 
tree and shrub group 1. 

LrD2—LeRoy silt loam,.12 to 20 percent slopes, 
eroded. This soil is moderately steep and is on side 
slopes of ridges and drainageways on till plains. Areas 
are elongated in shape and cover 3 to 80 acres. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Ritchey soils, small areas of sloping and uneroded 
or severely eroded LeRoy silt loam, and smal! areas 
that have slopes of up to 25 percent. In some places 
dolomite fragments are on the surface and throughout 
the surface layer and subsoil, or dolomite is at a depth 
of 30 to 60 inches. 

Runoff is rapid, and the hazard of erosion is severe. 


In some places tillage is hampered by dolomite frag- 
ments. 

This soil is best suited to pasture, woodland, or close- 
growing crops. Most of the acreage is used for pasture 
and hay but some is used for row crops. Some of the 
acreage is in woodland. The main concerns of manage- 
ment are maintaining organic-matter content and 
good tilth, conserving moisture, reducing runoff, and 
controlling erosion. Capability unit I[Ve-1; woodland 
group 2r1; recreation group 1; wildlife group 1; tree 
and shrub group 1. 


Lomira Series 


The Lomira series consists of gently sloping to 
moderately steep, well-drained soils on till plains and 
moraines. These soils are loamy and are underlain by 
very gravelly sandy loam glacial till. The native 
vegetation was mixed hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 8 inches thick. The 
subsoil is about 27 inches thick. It is yellowish-brown, 
friable and firm silt loam in the upper part; yellowish- 
brown, firm silty clay loam in the middle part; and 
dark yellowish-brown, firm clay loam in the lower 
part. The substratum is pale brown, friable very 
gravelly sandy loam to a depth of 60 inches. 

The available water capacity is high, and permeabil- 
ity is moderate. Natural fertility is high. The organic- 
matter content of the surface layer is moderately low 
to moderate. 

Most areas of gently sloping and sloping soils are 
used for corn, small grains, lezumes, and other crops 
commonly grown in the county. Most areas of 
moderately steep soils are used for hay, pasture, 
woodland, or wildlife habitat. 

Representative profile of Lomira silt loam, 2 to 6 
percent slopes, approximately 60 feet east and 1,190 
feet north of the southwest corner of the SE 14 of 
sec. 34, T. 16 N., R. 13 E., in a cultivated field: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, medium, granular structure; friable; 
few roots; few pores; some yellowish-brown (10YR 
5/4) subsoil material mixed in by plowing; neu- 
tral; abrupt, smooth boundary. 

Bi—8 to 18 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, fine, subangular blocky structure; friable; 
few roots; few pores; dark grayish-brown (10YR 
4/2) soil material in earthworm casts and old root 
channels; light gray (10YR 7/2), when dry, silt 
coatings on faces of most peds; neutral; clear, 
smooth boundary. 

B21t—13 to 23 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; weak, fine, subangular blocky structure; 
firm; few roots; few pores; thin discontinuous clay 
films on faces of some peds and in old root chan- 
nels; light gray (10YR 7/2), when dry, silt coat- 
ings on faces of most peds; slightly acid; gradual, 
smooth boundary. 

B22t—23 to 29 inches, yellowish-brown (10YR 5/4) silty 
clay loam; moderate, fine and medium, angular and 
subangular blocky structure; firm; few pores; 
thick continuous clay films on faces of all peds and 
thick black (10YR 2/1) clay films on faces of some 
peds and in old root channels; medium acid; clear, 
wavy boundary. 

ITB23t—29 to 35 inches, dark yellowish-brown (LOYR 4/4) 
clay loam; moderate, medium, subangular blocky 
structure; firm; few pores; thick continuous clay 
films on faces of all peds and thick black (10YR 
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2/1) clay films on faces of some peds and in old 
root channels; about 5 percent gravel, by volume; 
slightly acid; clear, wavy boundary. 

TIC—35 to 60 inches, pale-brown (10YR 6/8) very gravelly 
sandy loam; massive; friable; few pores; about 60 
percent angular gravel, by volume, mostly dolomite 
fragments; violent effervescence; moderately alka- 
line; calcium carbonate equivalent is 83 percent. 


The solum is 24 to 40 inches thick and overlies calcareous, 
very gravelly sandy loam glacial till. The silty eolian mantle 
is 26 to 36 inches thick. The Ap horizon is brown, dark 
grayish brown, or very dark grayish brown and is 6 to 9 
inches thick. The B2t horizon is heavy silt loam or silty 
clay loam and is 12 to 24 inches thick. The IIBt horizon is 
loam, clay loam, or sandy clay loam and is 2 to 6 inches 
thick. Gravel in the IIBt horizon ranges from 5 to 25 per- 
cent, by volume. Coarse fragments, including dolomite cob- 
bles and boulders, in the IIC horizon range from 30 to 60 
percent, by volume. The calcium carbonate equivalent ranges 
from 60 to 90 percent. 

Lomira soils are near Knowles, LeRoy, and St. Charles 
soils. Lomira soils are underlain by very gravelly sandy 
loam till and Knowles soils by dolomite. They have a thicker 
solum than LeRoy soils. They have a thinner mantle of silty 
eolian sediments and a thinner solum than St. Charles soils. 

LvB—Lomira silt loam, 2 to 6 percent slopes, This 
soil is gently sloping and is on the broad ridgetops and 
valley floors of till plains. Areas are elongated to 
irregular in shape and cover 3 to 150 acres. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping are smal] areas 
of Knowles and LeRoy soils and small areas of nearly 
level or sloping and eroded or severely eroded Lomira 
silt loam. Also included are small areas where the under- 
lying till is very gravelly loam and areas where 
dolomite is at a depth of 40 to 60 inches. 

a is medium, and the hazard of erosion is 
slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, reducing runoff, improving tilth, 
and controlling erosion. Capability unit [le-1; woodland 
group 201; recreation group 1; wildlife group 1; tree 
and shrub group 1. 

LyC2--Lomira silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on side slopes of 
broad ridges on till plains. Areas are elongated to 
irregular in shape and cover 3 to 95 acres. 

This soil has a surface layer that is about 1 to 2 
inches thinner than that of the soil described as 
representative of the series. 

Included with this soil in mapping are small areas 
of Knowles soils and small areas of gently sloping or 
moderately steep and uneroded or severely eroded 
Lomira silt loam. In small areas the underlying till 
is very gravelly loam or dolomite is at a depth of 40 to 
60 inches. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is suitable for all the farm and some of the 
vegetable crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, reducing runoff, improving 
tilth, and controlling erosion. Capability unit I[ITe—1; 
woodland group 2ol; recreation group 1; wildlife 
group 1; tree and shrub group 1. 


LvD2—Lomira silt loam, 12 to 20 percent slopes, 
eroded. This soil is moderately steep and is on side 
slopes of broad ridges and drainageways of the till 
plains. Areas are elongated and cover 3 to 80 acres. 

This soil has a surface layer that is about 3 inches 
thinner than that of the soil described as representative 
of the series. 

Included with this soil in mapping are small areas of 
Knowles soils and of sloping and uneroded or severely 
eroded Lomira silt loam. In some places slopes are up 
to 30 percent; a silty mantle is 36 to 60 inches thick; 
the underlying till is very gravelly loam; or the till 
contains less than 30 percent coarse fragments, by 
volume. And in places, dolomite is at a depth of 40 to 
60 inches. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is best suited to pasture, woodland, or close 
growing crops. Most of the acreage is used for pasture 
or woodland and some is used for row crops. The main 
concerns of management are maintaining organic- 
matter content, conserving moisture, reducing runoff, 
improving tilth, and controlling erosion. Capability 
unit [Ve-1; woodland group 2r1; recreation group 1; 
wildlife group 1; tree and shrub group 1. 


Manawa Series 


The Manawa series consists of nearly level and gently 
sloping, somewhat poorly drained soils in drainage- 
ways, depressions, and old glacial lake basins and on 
low terraces. These soils have clayey subsoils underlain 
by clay, silty clay, or silty clay loam. The native 
vegetation was hardwood forest with prairie grasses 
in the understory. Unless these soils are drained, they 
are saturated with water below a depth of 1 to 3 feet 
during wet periods. 

In a representative profile the surface layer is black 
silt loam about 9 inches thick. The subsoil is about 17 
inches thick and has reddish-brown, gray, and light 
brownish-gray mottles. It is reddish-brown, firm clay 
in the upper part and grayish-brown, firm clay in the 
lower part. The substratum is strong-brown, firm silty 
clay loam in the upper part and reddish-brown, firm 
silty clay loam to a depth of 60 inches. The upper 
part of the substratum has gray mottles. 

The available water capacity is high, and permeabil- 
ity is slow. The depth of root penetration is limited 
by saturated soil during wet periods of the growing 
season. Natural fertility is high. The organic-matter 
content of the surface layer is moderate. 

Where drained, most of the acreage is used for corn, 
small grains, legumes, and pasture. Undrained areas 
provide good wildlife habitat and some are used for 
unimproved pasture. 

Representative profile of Manawa silt loam, 0 to 3 
percent slopes, approximately 500 feet south and 1,180 
feet west of the northeast corner of sec. 1, T. 17 N., 
R. 13 E., in a cultivated field: 


Ap—0 to 6 inches, black (N 2/0) silt loam; weak, fine and 
medium, subangular blocky structure; friable; 
common roots; common pores; mildly alkaline; 
abrupt, smooth boundary. 

A12—6 to 9 inches, black (N 2/0) heavy silt loam; weak, 
medium, subangular blocky structure; friable; few 
roots; common’ pores; mildly alkaline; clear, 
smooth boundary. 
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B21t—9 to 16 inches, reddish-brown (5YR 4/4) clay; few, 
fine, distinct, light brownish-gray (10YR 6/2) 
mottles; weak, medium, subangular blocky struc- 
ture; firm; few roots; common pores; black (N 
2/0) soil material in worm channels and on some 
faces of peds and thin continuous clay films on 
faces of peds; mildly alkaline; clear, smooth bound- 


ary. 

B22t—16 to 26 inches, grayish-brown (2.5Y 5/2) clay; 
many, fine, prominent, reddish-brown (5YR 5/3) 
and common, medium, faint, gray (5Y 5/1) mot- 
tles; weak, medium, subangular blocky structure 
parting to moderate, very fine, subangular blocky; 
firm; few roots; common pores; thin continuous 
clay films on faces of peds; mildly alkaline; abrupt, 
smooth boundary. 

IIC1—26 to 36 inches, strong-brown (7.5YR 5/6) silty clay 
loam; common, fine, prominent, gray 5/1) 
mottles; weak, medium, subangular blocky struc- 
ture; firm; few pores; strong effervescence; mod- 
erately alkaline; Fee noe irregular boundary. 

IITC2—86 to 60 inches, reddish-brown (5YR 4/4) silty clay 
loam; massive; firm; few pores; strong efferves- 
cence; moderately alkaline. 


The solum is 20 to 40 inches thick, which is also the depth 
to free carbonates. The Al or Ap horizon is black, very dark 
brown, very dark gray, or very dark grayish brown and is 
6 to 9 inches thick. The B2t horizon is clay or silty clay and 
is 12 to 32 inches thick. The JIC horizon is clay, silty clay, 
or silty clay loam. 

Manawa soils are near Briggsville, Poygan, and Zittau 
soils. Manawa soils are somewhat poorly drained, Briggs- 
ville soils are well drained and moderately well drained, and 
Poygan soils are poorly drained. Manawa soils lack the 
sand C horizon characteristic of Zittau soils, 

MaA—Manawa silt loam, 0 to 3 percent slopes. This 
soil is nearly level and gently sloping and is in drainage- 
ways, depressions, and old glacial lake basins and on 
low terraces. Areas are elongated or irregular in shape 
and cover 3 to 90 acres. _ : 

Included with this soil in mapping are small areas 
of Briggsville, Poygan, and Zittau soils. In some places 
the surface layer is silty clay loam, loam, fine sandy 
loam, or loamy fine sand or the subsoil is sandy loam, 
loam, or clay loam to a depth of 30 inches. Also included 
are small areas that are underlain by glacial till. 

Runoff is slow. This soil receives runoff from 
adjoining areas and is subject to ponding during 
wet seasons and after heavy rains. Surface drainage 
is used to remove excess surface water rapidly, Tile 
drains are used for internal drainage. 

Undrained areas are suitable for wildlife habitat. 
Some undrained areas are used for unimproved 
pasture. Where drained, the acreage is used for most of 
the farm crops commonly grown in the county. Capa- 
bility unit IIw-2; woodland group 2c2; recreation 
group 6; wildlife group 6; tree and shrub group 3. 


Marcellon Series 


The Marcellon series consists of nearly level and 
gently sloping, somewhat poorly drained soils along 
the edges of flood plains and in drainageways and 
depressions of the till plains. These soils are loamy and 
are underlain by gravelly sandy loam glacial till. The 
native vegetation was dominantly hardwoods such as 
elm, soft maple, ash, and hickory with grasses in 
openings and in the understory. Unless these soils 
are drained, they are saturated with water below a 
depth of 1 to 3 feet during wet periods. 

In a representative profile the surface layer is very 


dark grayish-brown loam about 9 inches thick. The 
subsoil is about 26 inches thick and has brown, 
yellowish-brown, grayish-brown, and _ yellowish-red 
mottles. It is yellowish-brown, firm loam in the upper 
part; brown, firm clay loam in the middle part; and 
dark yellowish-brown, friable sandy loam in the lower 
part. The substratum is yellowish-brown, very friable 
gravelly sandy loam to a depth of 60 inches. It has 
yellowish-brown mottles. 

The available water capacity is high, and permeabil- 
ity is moderate. Depth of root penetration is limited 
by saturated soil during wet periods of the growing 
season. Natural fertility is high. The organic-matter 
content of the surface layer is moderate. 

Where drained, most of the acreage is used for corn, 
small grains, hay, and pasture. Undrained areas provide 
good wildlife habitat and some are used for unimproved 
pasture. 

Representative profile of Marcellon loam, 0 to 3 
percent slopes, 1,120 feet east and 50 feet south of the 
northwest corner of the SW1,, sec. 34, T. 15 N., R. 12 
E., in a cultivated field: 


Ap--0 to 9 inches, very dark grayish-brown (10YR 8/2) 
loam; weak, fine, subangular blocky structure; 
friable; common roots; common pores; neutral; 
abrupt, smooth boundary. 

B21t—9 to 13 inches, yellowish-brown (10YR 5/4) heavy 
loam; common, fine, distinct, yellowish-red (BYR 
4/6) and common, fine, distinct, grayish-brown 
(10YR 5/2) mottles; moderate, fine, subangular 
blocky structure; firm; common roots; common 
pores; some very dark grayish-brown (10YR 3/2) 
soil material in worm and root channels and many 
thin clay films on faces of peds and in pores and 
channels; mildly alkaline; clear, smooth boundary. 

B22t—13 to 30 inches, brown (10YR 5/8) clay loam; com- 
mon, fine, faint, grayish-brown (10YR 5/2) mot- 
tles, and few, fine, faint, brown (7.5YR 4/4) 
mottles; weak, fine, prismatic structure parting to 
moderate, fine, subangular blocky; firm; common 
roots; common pores; many thin clay films on 
faces of peds and in pores and channels; mildly 
alkaline; clear, wavy boundary. 

B38t-—30 to 35 inches, dark yellowish-brown (10YR 4/4) 
heavy sandy loam; common, fine, distinct, grayish- 
brown (10YR 5/2) mottles; weak, fine, subangular 
blocky structure; friable; common roots; common 
pores; few thin clay films on faces of peds and in 
pores and channels; clay bridging between sand 
grains; moderately alkaline; clear, wavy boundary. 

C—35 to 60 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; common, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; massive; very friable; 
few roots; about 20 percent gravel, by volume; 
strong effervescence; moderately alkaline. 


The solum is 20 to 40 inches thick and overlies calcareous 
gravelly sandy loam till. The Al or Ap horizon is black, 
very dark brown, very dark gray, or very dark grayish 
brown and is 6 to 9 inches thick. The B2t horizon is heavy 
loam, clay loam, or sandy clay loam and is 12 to 24 inches 
thick. The B8t horizon is light loam or heavy sandy loam 
and is 2 to 8 inches thick. Coarse fragments, including 
cobbles and boulders, in the C horizon range from 5 to 
about 25 percent, by volume. 

These soils have a slightly thinner dark-colored A horizon 
than is defined as the range of the series, but this difference 
does not alter their usefulness or behavior. 

Marcellon soils are near Barry, Griswold, and Kidder 
soils. Marcellon soils are somewhat poorly drained, Barry 
soils are poorly drained, and Griswold and Kidder soils are 
well drained. 


McA—Marcellon loam, 0 to 3 percent slopes. This soil 
is nearly level and gently sloping and is along the edges 
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of flood plains and in drainageways and depressions of 
the till plains. 

Included with this soil in mapping are small areas 
of Barry, Griswold, Kidder, and Lapeer soils. In some 
small areas Marcellon loam has slopes of up to 11 per- 
cent; the surface layer is fine sandy loam or loamy 
fine sand; cobbles and boulders are on the surface and 
throughout the surface layer and subsoil; or the under- 
lying till is gravelly loamy sand. 

Runoff is slow. This soil receives runoff from adjoin- 
ing areas and is subject to ponding during wet seasons 
and after heavy rains. Surface drainage is used to 
remove excess surface water rapidly. Tile drains are 
used for internal drainage of this soil. 

Where properly managed, this soil is suitable for 
certain vegetable crops. Undrained areas are suitable 
for wildlife habitat. Where drained, the acreage is used 
for most of the farm crops commonly grown in the 
county. Some undrained areas are used for unimproved 
pasture. Capability unit Ilw-2; woodland group 201; 
recreation group 6; wildlife group 6; tree and shrub 
group 3. 


Markesan Series 


The Markesan series consists of gently sloping to 
moderately steep, well-drained soils on till plains and 
moraines. These soils are loamy and are underlain by 
very gravelly sandy loam glacial till. The native 
vegetation was prairie grasses and some bur oak. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 7 inches thick 
(fig. 7). The subsoil is about 9 inches thick. It is 
brown, friable silt loam in the upper part and dark 
yellowish-brown, firm silty clay loam in the lower part. 
The substratum is yellowish-brown, very friable very 
gravelly sandy loam to a depth of 60 inches. 

The available water capacity is moderate, and per- 
meability is moderate. Natural fertility is medium. The 
organic-matter content of the surface layer is moderate 
to high. 

Most areas of gently sloping and sloping soils are 
used for corn, small grains, lezumes, and other crops 
commonly grown in the county. Most areas of moder- 
ately steep soils are used for hay, pasture, or wildlife 
habitat. 

Representative profile of Markegan silt loam, 6 to 12 
percent slopes, eroded, approximately 300 feet east and 
1,190 feet south of the northwest corner of sec. 11, T. 
15 N., R. 18 E., in a cultivated field: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
silt loam; weak, fine and medium, granular struc- 
ture; very friable; few roots; few pores; some 
brown (10YR 4/8) subsoil material mixed in by 
plowing; neutral; abrupt, smooth boundary. 

B21t—7 to 13 inches, brown (10YR 4/3) heavy silt loam; 
moderate, fine and very fine, subangular blocky 
structure; friable; few roots; few pores; some 
very dark grayish-brown (10YR 8/2) soil material 
in worm and root channels; thin clay films on 
faces of most peds and in pores and channels; about 
16 percent sand, by volume; slightly acid; clear, 
wavy boundary. 

B22t—13 to 16 inches, dark yellowish-brown (10YR 3/4) 
light silty clay loam; moderate, fine and very 
fine, subangular blocky structure; firm; few roots; 
few pores; thin clay films on faces of most peds and 
in pores and channels; about 17 percent sand, by 
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Figure 7.—Profile of a Markesan soil underlain by very gravelly 
sandy loam glacial till at a depth of about 22 inches. 


volume; neutral; clear, irregular boundary. 

TIC—16 to 60 inches, yellowish-brown (10YR 5/4) very 
gravelly sandy loam; massive; very friable; about 
50 percent gravel, by volume, mostly angular 
dolomite fragments; violent effervescence; moder- 
ately alkaline; calcium carbonate equivalent is 80 
percent. 


The solum is 12 to 24 inches thick and overlies calcareous, 
very gravelly sandy loam glacial till. The silty mantle is 10 
to 20 inches thick. The A horizon is very dark gray, very 
dark grayish brown, or very dark brown and is 5 to 12 
inehes thick. The B2t horizon is heavy silt loam or silty 
clay loam that has more than 15 percent sand coarser than 
very fine sand. Coarse fragments, including dolomite cob- 
bles and boulders, in the IIC horizon range from 30 to 60 
percent, by volume. The calcium carbonate equivalent is 60 
to 90 percent. 

Markesan soils are near LeRoy and Mendota soils. They 
have a darker-colored or thicker dark-colored A horizon 
than LeRoy soils. They have a thinner silty mantle and a 
thinner solum than Mendota soils. 


MdB2—Markesan silt loam, 2 to 6 percent slopes, 
eroded. This soil is gently sloping and is on the broad 
ridgetops and low hills of the till plains. Areas are 
irregular in shape and cover 8 to 50 acres. 
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This soil has a surface layer that is about 1 inch 
thicker and the surface layer and subsoil combined are 
about 4 inches thicker than in the soil described as 
representative of the series. 

Included with this soil in mapping are small areas 
of Ritchey soils and areas of nearly level or sloping 
and uneroded or severely eroded Markesan silt loam. 
Some areas have dolomite fragments on the surface 
and throughout the surface layer and subsoil. The 
soil in many of these areas is thinner to glacial till than 
is typical and lacks subsoil development. Also included 
are small areas where the underlying till is very 
gravelly loam. And in places dolomite is at a depth of 
30 to 60 inches. 

Runoff is medium, and the hazard of erosion is slight. 
In some places tillage is hampered by dolomite frag- 
ments. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, reducing runoff, improving tilth, 
and controlling erosion. Capability unit Te-1; 
woodland group not assigned; recreation group 1; 
wildlife group 5; tree and shrub group 1. 

MdC2—Markesan silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on side slopes of 
broad ridges on till plains. Areas are elongated and 
cover 8 to 30 acres. This soil has the profile described 
as representative of the series. 

Included with this soil in mapping are small areas 
of Ritchey soils and gently sloping or moderately 
steep and uneroded or severely eroded Markesan silt 
loam. Some areas have dolomite fragments on the 
surface and throughout the surface layer and subsoil. 
The soil in many of these areas is thinner to the 
glacial till than is typical and lacks subsoil development. 
Also included are small areas where the underlying 
till is very gravelly loam. And in places dolomite is at 
a depth of 25 to 60 inches. 

Runoff is medium, and the hazard of erosion is 
moderate. In some places tillage is hampered by dolo- 
mite fragments. 

With proper management this soil is suited to all 
the farm crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, reducing runoff, improving tilth, 
and controlling erosion. Capability unit II[le-1; wood- 
land group not assigned; recreation group 1; wildlife 
group 5; tree and shrub group 1. 

MdD2—Markesan silt loam, 12 to 20 percent slopes, 
eroded, This soil is moderately steep and is on side 
slopes of drainageways and broad ridgetops on till 
plains. Areas are elongated and cover 8 to 25 acres. 

This soil has a surface layer that is about 2 inches 
thinner than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Ritchey soils and areas of sloping and uneroded or 
severely eroded Markesan silt loam. Some areas have 
slopes as a steep as 25 percent or have dolomite frag- 
ments on the surface and throughout the surface 
layer and subsoil. The soil in many of these areas is 
thinner to the glacial till than is typical and lacks 


subsoil development. Also included are small areas 
where the underlying till is very gravelly loam. And 
in places, dolomite is at a depth of 25 to 60 inches. 

Runoff is rapid, and the hazard of erosion is severe. 
In places tillage is hampered by dolomite fragments. 

This soil is best suited to pasture or close growing 
crops. Most of the acreage is used for pasture and 
some is used for row crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, reducing runoff, improving tilth, 
and controlling erosion. Capability unit IVe-1; wood- 
land group not assigned; recreation group 1; wildlife 
group 5; tree and shrub group 1. 


Marsh 


Mf—Marsh. This mapping unit consists of very 
poorly drained, nearly level, mineral or organic soil 
material on flood plains and in depressions and old gla- 
cial lake basins. Areas are generally elongated or 
rounded and cover 5 to 65 acres. Unless this soil is 
drained, ground water is above or near the surface 
throughout the year (fig. 8). Vegetation is generally 
marsh grasses, reeds, cattails, and some water-tolerant 
shrubs. 

Included in mapping are small areas of Adrian, 
Barry, Colwood, Granby, Houghton, Marshan, and 
Palms soils. Also included are small areas of open water. 

Marsh is flooded for long periods and is too wet for 
farm crops, pasture, or trees. It cannot generally be 
drained because of its low position on the landscape. 
It is best suited for recreation or for wetland wildlife 
habitat, particularly for furbearers and waterfowl. 
Capability unit VIIIw-15; woodland group 6w1; rec- 
reation group 8; wildlife group 7; tree and shrub 
group not assigned. 


Marshan Series 


The Marshan series consists of nearly level, poorly 
drained soils on flood plains and in depressions, drain- 
ageways, and old glacial lake basins. These soils are 
loamy and are underlain by sand. The native vegeta- 
tion was mainly marsh grasses and shrubs with some 
trees such as elm and soft maple. Unless these soils are 
drained, ground water is at or near the surface 
throughout the year. 

In a representative profile the surface layer is about 
18 inches thick. It is very dark gray silt loam in the 
upper part and very dark grayish-brown silt loam in 
the lower part. The lower part has yellowish-brown 
mottles. The subsoil is about 15 inches thick and has 
yellowish-brown mottles. It is dark-gray, firm silty 
clay loam that has moderate sand content in the upper 
part; gray, friable silt loam that has moderate sand 
content in the middle part; and mixed yellowish- 
brown, dark-gray, and light brownish-gray, friable 
loam in the lower part. The substratum has dark 
grayish-brown mottles. It is mixed yellowish-brown 
and grayish-brown, loose sand in the upper part and 
yellowish-brown, loose sand to a depth of 60 inches. 

The available water capacity is moderate. Per- 
meability is moderate in the subsoil and rapid in the 
substratum. Depth of root penetration is limited by 
the water table or, in drained areas, by the underlying 
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Figure 8.—Area of Marsh that is wet most of the year. Drainage is not practical. 


sand. Natural fertility is medium. The organic-matter 
content of the surface layer is very high. 

Where drained, most of the acreage is used for corn, 
legumes, and pasture. Undrained areas provide good 
wetland wildlife habitat, and some areas are used for 
unimproved pasture. 

Representative profile of Marshan silt loam approxi- 
mately 700 feet west and 200 feet north of the 
southeast corner of the NW 14 of sec. 9,T.17N., R. 12 
E.,, in a cultivated field: 


Ap—0 to 8 inches, very dark gray (10YR 8/1) silt loam; 
weak, medium, subangular blocky structure; very 
friable; common roots; common pores; slightly 
acid; abrupt, smooth boundary. 

A12—8 to 18 inches, very dark grayish-brown (2.5¥ 3/2) 
silt loam; common, medium, prominent, yellowish- 
brown (10YR 5/6) mottles; weak, medium, sub- 
angular blocky structure; very friable; few roots; 
few pores; slightly acid; clear, smooth boundary. 

B2lg—18 to 22 inches, dark-gray (10YR 4/1) silty clay 
loam that has more than 15 percent sand, by vol- 
ume, coarser than very fine sand; many, medium, 
prominent, yellowish-brown (10YR 5/6) mottles; 
weak, medium, subangular blocky structure; firm ; 
common pores; neutral; abrupt, smooth boundary. 

B22g—22 to 28 inches, gray (10YR 5/1) silt loam that has 
more than 15 percent sand, by volume, coarser than 
very fine sand; common, medium, prominent, yel- 


lowish-brown (10YR 5/6) mottles; weak, medium, 
subangular blocky structure; friable; common 
pores; slightly acid; gradual, wavy boundary. 

B3—28 to 33 inches, mixed yellowish-brown (10YR 5/6), 
dark-gray (10YR 4/1), and light brownish-gray 
(2.5Y¥ 6/2) loam; very weak, medium, subangular 
blocky structure; friable; common pores; mildly 
alkaline; abrupt, smooth boundary. 

TIC1—83 to 50 inches, mixed yellowish-brown (10YR 5/4) 
and grayish-brown (2.5Y 5/2) sand; many, coarse, 
distinct, dark grayish-brown (10YR 4/2) mottles; 
single grained; loose; mildly alkaline; gradual, 
wavy boundary. 

TIC2—50 to 60 inches, yellowish-brown (10YR 5/6) sand; 
few, medium, prominent, dark grayish-brown 
ee 4/2) mottles; single grained; loose, mildly 
alkaline. 


The solum is 24 to 40 inches thick and depth to free 
carbonates is 50 to 75 inches. The A horizon is black, very 
dark brown, very dark gray, or very dark grayish brown 
and is 10 to 20 inches thick. The B2g horizon is loam, clay 
loam, silt loam, or silty clay loam and is 8 to 24 inches thick. 

Marshan soils are near Adrian and Colwood soils. They 
lack the 16- to 50-inch organic layer of Adrian soils. 
Marshan soils are underlain by outwash sand and Colwood 
soils by stratified, lacustrine silt loam, silt, fine sand, and 
very fine sand. 


Mh—Marshan silt loam. This soil is nearly level and 
is on flood plains and in depressions, drainageways, and 


38 SOIL SURVEY 


old glacial lake basins. Areas are irregular in shape 
and cover 3 to 160 acres. ; 

Included -with this soil in mapping are small areas 
of Adrian, Barry, Colwood, Ossian, and Palms soils. 
In some small areas the surface layer is organic and 
is as much as 16 inches thick or thin loamy strata are 
in the underlying sand. 

Runoff is slow. This soil receives runoff from 
adjoining areas and is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage is 
used to dispose of excess surface water rapidly. Both 
deep ditches and tile drains are used for internal 
drainage, Care must be taken to prevent loose sand 
from entering the tile lines. a 

Undrained areas are suitable for wetland wildlife 
habitat. Some undrained acreage is used for un- 
improved pasture. Where drained, acreage is used for 
corn, legumes, and pasture. Capability unit IIw-5; 
woodland group 4w2; recreation group 7; wildlife group 
7; tree and shrub group 38. 


Mecan Series 


The Mecan series consists of gently sloping and 
sloping, somewhat excessively drained soils on broad 
ridgetops and valley floors of the till plains. These soils 
have a loamy subsoil underlain by gravelly loamy sand 
glacial till. The native vegetation was mixed hardwood 
forest. 

In a representative profile the surface layer is dark 
grayish-brown loamy fine sand about 9 inches thick. 
The subsurface layer is yellowish-brown loamy fine 
sand about 9 inches thick. The subsoil is about 28 
inches thick. It is dark-brown, very friable sandy loam 
in the upper part; brown, friable sandy loam in the 
middle part; and brown, friable sandy loam in the 
lower part. The substratum is yellowish-brown, very 
friable gravelly loamy sand to a depth of 60 inches. 

The available water capacity is moderate, _and 
permeability is moderate. Natural fertility is medium. 
The organic-matter content of the surface layer is low. 

Most areas of gently sloping and sloping soils are 
used for corn, small grains, legumes, and other crops 
grown in the county. A few areas are in woodland or 
wildlife habitat. 

Representative profile of Mecan loamy fine sand, 
2 to 6 percent slopes, approximately 330 feet north and 
800 feet east of the southwest corner of the NW 14, of 
sec. 38, T. 15 N., BR. 11 E., in a cultivated field: 

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand; weak, medium, granular structure; very 
friable; few roots; common pores; some yellowish- 
brown (10YR 5/4) subsurface soil mixed in by 
plowing; neutral; abrupt, smooth boundary. 

A2—9 to 18 inches, yellowish-brown (10YR 5/4) loamy fine 
sand; weak, medium, subangular blocky structure; 
very friable; few roots; common pores; dark gray- 
ish-brown (10YR 4/2) soil material in earthworm 
casts and in old root channels; neutral; gradual, 
wavy boundary. ; 

B21t—18 to 24 inches, dark-brown (7.5YR 4/4) light sandy 
loam; moderate, medium, subangular blocky struc- 
ture; very friable; few roots; few pores; clay 
bridging between sand grains; slightly acid; clear, 
wavy boundary. 

B22t—24 to 35 inches, brown (7.5YR 4/4) sandy loam; 
moderate, medium, subangular blocky structure; 
friable; few pores; very pale brown (10YR 8/3), 


when dry, silt coatings on faces of some peds; thin 
patchy clay films on faces of some peds and in 
pores and channels; clay bridging between sand 
grains; slightly acid; gradual, wavy boundary. 

B28t-—35 to 42 inches, brown (7.5YR 4/4) heavy sandy 
loam; moderate, medium, subangular blocky struc- 
ture; friable; few pores; very pale brown (10YR 
8/3), when dry, silt coatings on faces of most peds 
and thin patchy clay films on faces of some peds 
and in pores and channels; clay bridging between 
sand grains; slightly acid; clear, smooth boundary. 

B24t—42 to 46 inches, brown (7.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; fri- 
able; few pores; clay bridging between sand 
grains; neutral; clear, wavy boundary. 

C—46 to 60 inches, yellowish-brown (10YR 5/4) gravelly 
heavy loamy sand; massive; very friable; strong 
effervescence; moderately alkaline; calcium car- 
bonate equivalent is 20 percent. 


The solum is 40 to 60 inches thick and overlies caleareous 
gravelly loamy sand glacial till. The Ap horizon is dark 
grayish brown, very dark grayish brown, or dark brown 
and is 6 to 10 inches thick. The Bt horizon is mainly sandy 
loam but has a thin layer of light sandy clay loam in places. 
The Bt horizon is 25 to 40 inches thick. The C horizon is 
gravelly heavy loamy sand or gravelly sandy loam. Coarse 
fragments, including cobbles and boulders, in the C horizon 
range from 5 to about 25 percent, by volume. 

Mecan soils are near Lapeer, Okee, and Urne soils. The 
have a thicker solum than Lapeer soils. Mecan soils jack 
the 20- to 40-ineh thick sandy mantle of the Okee soils. 
They have a thicker solum than Urne soils and lack the 
sandstone substratum of Urne soils. 

MnB—Mecan loamy fine sand, 2 to 6 percent slopes. 
This soil is gently sloping and is on broad ridgetops and 
valley floors on till plains. Most areas are elongated 
and cover 3 to 150 acres. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas of 
Kidder, Oakville, Okee, Oshtemo, and Urne soils. 
Also included are small areas of sloping and eroded 
Mecan loamy fine sand and areas that have slopes of 
less than 2 percent. In some places the surface layer is 
fine sand; or cobbles and boulders are on the surface 
and throughout the surface layer and subsoil. 

Runoff is slow. The hazard of erosion is slight. This 
soil is subject to soil blowing. 

This soi] is suited to irrigation. Where managed 
properly, it is suited to all the farm crops commonly 
grown in the county and certain vegetable crops. Most 
of the acreage is used for general farm crops but some 
is in native woodland. Some of the acreage has been 
planted to pine trees. Fertilization, supplemental 
irrigation, and protection from soil blowing insure 
dependable crop production. The main concerns of 
management are regularly supplying additions of 
organic matter, conserving moisture, and controlling 
erosion and soil blowing. Capability unit IITe4; 
woodland group 301; recreation group 2; wildlife 
group 1; tree and shrub group 1. 

MnC2—Mecan loamy fine sand, 6 to 12 percent 
slopes, eroded. This soil is sloping and is on till plains 
and moraines. Areas are elongated and cover 3 to 70 
acres, 

This soil has a surface layer that is about 3 inches 
thinner than that of the soil described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Kidder, Oakville, Okee, Oshtemo, and Urne soils; 
areas of gently sloping and uneroded Mecan loamy 
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fine sand; and areas that have slopes as much as 20 
percent. In some places the surface layer is fine sand; 
cobbles and boulders are on the surface and throughout 
the surface layer and subsoil or a thin layer of 
stratified sand and gravel is below the subsoil and above 
the till. 

Runoff is medium. The hazard of erosion is moder- 
ate. This soil is subject to soil blowing. 

Where managed properly, this soil is suitable for all 
of the farm crops commonly grown in the county. 
Most of the acreage is used for general farm crops 
and some is in native woodland. Some has been planted 
to pine trees. The main concerns of management 
are regularly supplying additions of organic matter, 
conserving moisture, reducing runoff, and controlling 
erosion and soil blowing. Capability unit [Ve—4; wood- 
land group 301; recreation group 2; wildlife group 1; 
tree and shrub group 1. 


Mendota Series 


The Mendota series consists of nearly level to 
sloping, well-drained soils on till plains and moraines. 
These soils are loamy and are underlain by very 
gravelly sandy loam glacial till. The native vegetation 
was prairie grasses. 

In a representative profile the surface layer is 
very dark gray silt loam about 8 inches thick. The 
subsoil is about 25 inches thick. It is dark brown, 
friable silt loam in the upper part; brown, friable silt 
loam in the middle part; and yellowish-brown, very 
friable gravelly loam in the lower part. The substratum 
is pale-brown, very friable very gravelly sandy loam to 
a depth of 60 inches. 

The available water capacity is high and perme- 
ability is moderate. Natural fertility is high. The or- 
ganic-matter content of the surface layer is moderate 
to high. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops grown in the county. 

Representative profile of Mendota silt loam, 2 to 6 
percent slopes, approximately 260 feet south and 700 
feet west of the northeast corner of sec. 12, T. 15 N., 
R. 13 E., in a cultivated field: 


Ap—O to 8 inches, very dark gray (10YR 8/1) silt loam; 
weak, fine and medium, granular structure; very 
friable; few roots; few pores; some dark-brown 
(10YR 3/8) subsoil mixed in by plowing; slightly 
acid; abrupt, smooth boundary. 

Bi—8 to 13 inches, dark-brown (10YR 3/8) silt loam; 
weak, medium, prismatic structure parting to weak, 
fine, subangular blocky; friable; few roots; few 
pores; many worm channels filled with very dark 
gray (1L0YR 3/1) soil material; thin discontinuous 
clay films on faeces of some peds and in some pores 
and channels; medium acid; clear, smooth bound- 


ary. 

B2it—18 to 22 inches, brown (10YR 4/8) heavy silt loam; 
moderate, medium, prismatic structure parting to 
moderate, fine and very fine, subangular blocky; 
friable; few roots; common pores; thin clay films 
on faces of most peds and in pores and channels; 
slightly acid; gradual, wavy boundary. 

B22t—22 to 30 inches, brown (10YR 4/8) heavy silt loam; 
moderate, fine and medium, prismatic structure 
parting to moderate, fine and very fine, subangu- 
lar blocky; friable; few roots; common pores; 
thin clay films on faces of most peds and in pores 


and channels; slightly acid; clear, smooth bound- 


ary. 

IIB3—80 to 33 inches, yellowish-brown (10YR 5/4) gravelly 
loam; weak, medium, subangular blocky structure; 
very friable; about 25 percent gravel, by volume, 
mostly dolomite fragments; strong effervescence; 
mildly alkaline; clear, wavy boundary. 

IIC—33 to 60 inches, pale-brown (10YR 6/3) very gravelly 
sandy loam; massive; very friable; about 60 per- 
cent gravel, by volume, mostly dolomite fragments; 
violent effervescence; moderately alkaline; calcium 
carbonate equivalent is 85 percent. 


The solum is 24 to 40 inches thick and overlies calcareous, 
very gravelly sandy loam till. The silty eolian mantle is 20 
to 86 inches thick. The soil is dark colored to a depth of 10 
to 16 inches. The A horizon is black, very dark brown, very 
dark gray, very dark grayish brown, or dark brown and is 
10 to 14 inches thick. The B2t horizon is heavy silt loam 
or silty clay loam and is 12 to 80 inches thick. Coarse frag- 
ments, including dolomite cobbles and boulders, in the IIC 
horizon range from 30 to 60 percent, by volume. The cal- 
cium carbonate equivalent is 60 to 90 percent. 

Mendota soils are near Markesan and Plano soils. They 
have a thicker mantle of silty eolian sediments and a thicker 
solum than Markesan soils. They have a thinner mantle of 
silty eolian sediments and a thinner solum than Plano soils. 

MsA—Mendota silt loam, 0 to 2 percent slopes. This 
soil is nearly level and is on broad ridgetops and valley 
floors of the till plains. Areas are irregular in shape 
and cover 3 to 130 acres. 

This soil has a surface layer that is about 4 inches 
thicker than that of the soil described as representative 
of the series. 

Included with this soil in mapping are small areas 
of gently sloping Mendota silt loam. In some small 
areas dolomite fragments are on the surface; under- 
lying till is very gravelly loam; or till contains less 
than 30 percent gravel, by volume. And in places, 
dolomite is at a depth of 40 to 60 inches. 

Runoff is slow. This soil has few limitations. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. This soil can be cropped 
intensively where organic matter and tilth are main- 
tained. Capability unit I-4; woodland group not as- 
signed; recreation group 1; wildlife group 5; tree and 
shrub group 1. 

MsB—Mendota silt loam, 2 to 6 percent slopes. This 
soil is gently sloping and is on broad ridgetops and 
valley floors of the till plains. Areas are elongated to 
irregular in shape and cover 8 to 200 acres. This soil 
has the profile described as representative of the series. 

Included with this soi] in mapping are small areas 
of nearly level or sloping and eroded or severely eroded 
Mendota silt loam. In some small areas dolomite 
fragments are on the surface and throughout the solum; 
the underlying till is very gravelly loam; the till 
contains less than 30 percent gravel, by volume; or 
dolomite is at a depth of 40 to 60 inches. 

Runoff is medium, and the hazard of erosion is slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main conerns of manage- 
ment are maintaining organic-matter content, con- 
serving moisture, reducing runoff, improving tilth, 
and controlling erosion. Capability unit [le-1; wood- 
land group not assigned; recreation group 1; wildlife 
group 5; tree and shrub group 1. 

MsC2—Mendota silt loam, 6 to 12 percent slopes, 
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eroded. This soil is sloping and is on side slopes of 
broad ridges on till plains. Most areas are elongated to 
irregular in shape and cover 3 to 30 acres. 

This soil has a surface layer that is 1 to 2 inches 
thinner than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are smail areas 
of gently sloping and uneroded or severely eroded 
Mendota silt loam. In small areas dolomite fragments 
are on the surface and throughout the surface layer 
and subsoil; the underlying till is very gravelly loam; 
or the till contains less than 30 percent gravel, by 
volume. 

Runoff is medium, and the hazard of erosion is 
moderate. 

With proper management this soil is suited to all 
the farm crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, reducing runoff, improving tilth, 
and controlling erosion. Capability unit IIIe—1; 
woodland group not assigned; recreation group 1; 
wildlife group 5; tree and shrub group 1. 


Oakville Series 


The Oakville series consists of nearly level to steep, 
well-drained soils on outwash plains and terraces and 
in old glacial lake basins and of eolian sand deposits 
on till uplands. These soils are sandy and are underlain 
by sand. The native vegetation was dominantly decid- 
uous forest. 

In a representative profile the surface layer is dark 
grayish-brown fine sand about 7 inches thick. The 
subsoil is dark yellowish-brown, loose fine sand about 
26 inches thick. The substratum is yellowish-brown, 
loose fine sand in the upper part; light yellowish- 
brown, loose fine sand in the middle part; and pale- 
brown, loose medium sand to a depth of about 60 inches. 

The available water capacity is low, and permeability 
is very rapid. Natural fertility is low. The organic- 
matter content of the surface layer is low. 

Most areas of nearly level and gently sloping soils 
are used for corn, small grains, legumes, and pasture 
and some are in woodland, Most areas of sloping to 
steep soils are used for pasture, woodland, or wildlife 
habitat. Some formerly cultivated areas are no longer 
being actively farmed. 

Representative profile of Oakville fine sand, 1 to 6 
percent slopes, approximately 40 feet south and 720 
feet east of the northwest corner of the NE1,, sec. 3, 
T.15N.,R.11E.,, ina cultivated field: 

Ap—o0 to 7 inches, dark grayish-brown (10YR 4/2) fine 
sand; very weak, fine, granular structure, single 
grained where disturbed: very friable; common 
roots; neutral; abrupt, smooth boundary. 

B21—7 to 23 inches, dark yellowish-brown (10YR 4/4) fine 
sand; weak, fine and very fine, subangular blocky 
structure, single grained where disturbed; loose; 
few roots; neutral; clear, smooth boundary. 

B22—23 to 83 inches, dark yellowish-brown (10YR 4/4) 
fine sand; single grained; loose; few roots; neu- 
tral; gradual, smooth boundary. 

C1—83 to 87 inches, yellowish-brown (10YR 5/4) fine sand; 
single grained; loose; few roots; slightly acid; 
clear, smooth boundary. 

C2—87 to 58 inches, light yellowish-brown (10YR 6/4) fine 


sand; single grained; loose; few roots; slightly 
acid; clear, smooth boundary. 

C3—53 to 60 inches, pale-brown (10YR 6/3) medium sand; 
single grained; loose; medium acid. 


Solum is 20 to 40 inches thick and averages between 50 
and 90 percent fine sand and as much as 25 percent very 
fine a. The Ap horizon is brown, dark grayish brown, or 
very dark grayish brown and is 6 to 10 inches thick. The 
B2 horizon is 10 to 80 inches thick. 

Oakville soils are near Brems and Gotham soils. They 
lack the layer of clay accumulation characteristic of Gotham 
soils. Oakville soils are well drained, and Brems soils are 
moderately well drained. 

OaB—Oakville fine sand, 1 to 6 percent slopes. This 
soil is nearly level and gently sloping and is on outwash 
plains and terraces and in old glacial lake basins, and 
some areas are eolian sand deposits on till uplands. 
Areas are elongated to irregular in shape and cover 3 
to 190 acres. This soil has the profile described as rep- 
resentative of the series, 

Included with this soil in mapping are small areas of 
Okee and Richford soils and of sloping and eroded 
Oakville fine sand. In some small areas this soil is 
severely eroded by soil blowing; is dominantly medium 
and coarse sand; or is underlain by loamy or clayey 
deposits, stratified sand and gravel, or gravelly sandy 
loam glacial till at a depth of 45 inches. 

Runoff is slow. The hazard of erosion is slight. This 
soil is subject to soil blowing. The low available water 
capacity limits the crop yields during most seasons. 

This soil is suited to irrigation. Most of the acreage 
is used for general farm crops. Some areas have been 
planted to pine trees. With fertilization, supplemental 
irrigation, and protection from soil blowing, this soil 
can be used for farm crops and certain vegetable crops. 
It is best to plant early in spring before the soil has 
a chance to dry. Later plantings, especially of small 
seeded crops, have a poor chance of survival. The main 
concerns of management are regularly supplying addi- 
tions of organic matter, conserving moisture, reducing 
runoff, and controlling erosion and- soil blowing. 
Capability unit IVs-8; woodland group 881; recreation 
group 2; wildlife group 3; tree and shrub group 2. 

OaC—Oakville fine sand, 6 to 12 percent slopes. This 
soil is sloping and is on outwash plains and terraces 
and in old glacial lake basins, and some areas are 
eolian sand deposits on till uplands. Areas of this soil 
are elongated and cover 3 to 50 acres. 

This soil has a surface layer and subsoil that, com- 
bined, are 4 inches thinner than in the soil described 
as representative of the series. 

Included with this soil in mapping are small areas 
of Mecan, Okee, and Richford soils and small areas of 
gently sloping or moderately steep and eroded Oak- 
ville fine sand. In some small areas this soil is severely 
eroded by soil blowing; is dominantly medium and 
coarse sand; or is underlain by loamy or clayey deposits, 
stratified sand and gravel, or gravelly sandy loam 
glacial till at a depth of 45 inches. 

Runoff is medium, and the hazard of erosion is 
slight. This soil is subject to soil blowing. 

This soil is best suited to woodland or wildlife 
habitat. It is generally not suited to row crops because 
of low available water capacity and the hazard of soil 
blowing. Most of the cultivated acreage is used for 
pasture and hay. Many areas are in native woodland 


GREEN LAKE COUNTY, WISCONSIN 41 


and some have been planted to pine trees. Pasture and 
hay are best seeded early in spring before the soil 
has a chance to dry. Later plantings have a poor chance 
of survival. The main concerns of management are 
maintaining plant cover and reducing erosion and 
soil blowing. Capability unit VIs-3; woodland group 
8s1; recreation group 2; wildlife group 3; tree and 
shrub group 2. 

OaD—Oakville fine sand, 12 to 35 percent slopes. 
This soil is moderately steep to steep and is on out- 
wash plains and terraces and in old glacial lake basins, 
and some areas are eolian sand deposits on till uplands. 
Areas are elongated and cover 3 to 20 acres. 

This soil has a surface layer about 2 inches thicker 
than that of the soil described as representative of the 
series. 

Included with this soil in mapping are small] areas 
of Lapeer, Okee, and Richford soils and small areas of 
sloping, eroded, or severely eroded Oakville fine sand. 
In some places this soil is dominantly medium and 
coarse sand. Also included are some small areas where 
this soil is underlain by stratified sand and gravel or 
gravelly sandy loam glacial till at a depth of more than 
45 inches. 

Runoff is medium to rapid. The hazard of erosion is 
slight to severe. This soil is subject to soil blowing. 

This soil is best suited to woodland or wildlife 
habitat. It is not suitable for cultivated crops because 
of the low available water capacity and hazards of 
erosion and soil blowing. Most of the acreage is in 
native woodland but some has been planted to pine 
trees. The main concerns of management are maintain- 
ing plant cover and reducing erosion and soil blowing. 
Capability unit VIIs-3; woodland group 3s3; recrea- 
tion group 2; wildlife group 3; tree and shrub group 2. 


Okee Series 


The Okee series consists of nearly level to moder- 
ately steep, well drained and somewhat excessively 
drained soils on till plains, moraines, and valley floors. 
These soils are sandy and are underlain by gravelly 
sandy loam or gravelly loamy sand glacial till. The 
native vegetation was mixed hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown loamy fine sand about 9 inches thick 
(fig. 9). The subsurface layer is yellowish-brown, 
loamy fine sand about 16 inches thick. The subsoil is 
brown, friable sandy loam about 20 inches thick. The 
substratum is brown, friable, gravelly sandy loam to a 
depth of 60 inches. 

The available water capacity is moderate, and per- 
meability is moderate. Natural fertility is low. The 
organic-matter content of the surface layer is low. 

Most areas of nearly level, gently sloping, and 
sloping soils are used for corn, small grains, legumes, 
and other crops commonly grown in the county. 
Most areas of moderately steep soils are used for hay, 
pasture, woodland, or wildlife habitat. 

Representative profile of Okee loamy fine sand, 6 to 15 
percent slopes, approximately 720 feet west and 100 
feet south of the center of sec. 26, T. 16 N., R. 11 E,, 
in a pine plantation: 


Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loamy 


Figure 9.—Profile of Okee soil. About 33 inches of windblown 
sand covers the subsoil that formed in glacial till. Unweathered, 
sandy loam glacial till is at a depth of about 58 inches. 


fine sand; weak, fine, granular structure; very 
friable; common roots; medium acid; abrupt, 
smooth boundary. 

A2—9 to 25 inches, yellowish-brown (10YR 5/4) loamy fine 
sand; weak, fine, subangular blocky structure; very 
friable; few roots; medium acid; abrupt, smooth 
boundary. 

ITB21t—25 to 81 inches, brown (7.2YR 4/4) heavy sandy 
loam; weak, fine and medium, subangular blocky 
structure; friable; few roots; common pores; thin 
clay films on faces of some peds and on pebbles; 
about 5 percent gravel, by volume; medium acid; 
clear, wavy boundary. 

TIB22t—31 to 45 inches, brown (7.5YR 4/4) sandy loam; 
weak, fine, subangular blocky structure; friable; 
few roots; common pores; thin clay films on faces 
of peds and on pebbles; about 5 percent gravel, by 
volume; slightly acid; abrupt, wavy boundary. 

IIC—45 to 60 inches, brown (7.5YR 5/4) gravelly sandy 
loam; massive; friable; common pores; about 15 
percent gravel, by volume; strong effervescence; 
moderately alkaline. 


The solum is 40 to 60 inches thick and overlies calcareous, 
gravelly sandy loam glacial till. The sandy mantle is 20 to 
40 inches thick. The Ap or Al horizon is very dark grayish 
brown, dark brown, or dark grayish brown and is 6 to 10 
inches thick. The A2 horizon is fine sand or loamy fine sand 
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14 to 30 inches thick. The IIBt horizon is dominantly sandy 
loam but has thin layers of loam, clay loam, or sandy clay 
loam in places. It is 15 to 30 inches thick. Coarse fragments, 
including cobbles and boulders, in the IIC horizon range 
from 5 to about 25 percent, by volume. 

Okee soils are near Grelton, Lapeer, and Mecan soils. 
They have a 20- to 40-inch thick sandy mantle which Grell- 
ton soils lack. They have a thicker sandy mantle than 
Lapeer and Mecan soils and a thicker solum than Lapeer 
soils. 

OkB—Okee loamy fine sand, 1 to 6 percent slopes. 
This soil is nearly level and gently sloping and is on 
broad ridgetops and valley floors of the till plains. 
Areas are irregular in shape and cover 3 to 200 acres. 

This soil has a thicker sandy mantle and the com- 
bined surface layer and subsoil combined are thicker 
than in the soil described as representative of the 
series. 

Included with this soil in mapping are small areas 
of ‘Grellton, Kidder, Mecan, and Oakville soils. Also 
included are small areas of sloping and eroded Okee 
loamy fine sand. In some places the sandy mantle is 
fine sand rather than loamy fine sand; the lower part 
of the subsoil is dominantly loam, clay loam, or sandy 
clay loam; the underlying till is gravelly loam or 
gravelly loamy sand; or this soil is underlain by silt 
loam deposits. 

Runoff is slow, and the hazard of erosion is slight. 
This soil is subject to soil blowing. 

This soil is suited to irrigation. Where managed 
properly, it is suited to all the farm crops commonly 
grown in the county and certain vegetable crops. Most 
of the acreage is used for general farm crops but some 
is in native woodland. Some has been planted to pine 
trees. Fertilization, supplemental irrigation, and pro- 
tection from soil blowing help insure dependable crop 
production. Planting early in spring, before the sandy 
upper layers have a chance to dry, is best. Later 
plantings, especially of small seeded crops, have 
a poor chance of survival. The main concerns of 
management are regularly supplying additions of or- 
ganic matter, conserving moisture, and controlling ero- 
sion and soil blowing. Capability unit IIIs—4; 
woodland group 281; recreation group 2; wildlife group 
1; tree and shrub group 1. 

OkC—Okee loamy fine sand, 6 to 15 percent slopes. 
This soil is sloping and moderately steep and is on side 
slopes on till plains and moraines. Areas are irregular 
in shape and cover 3 to 60 acres. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Grellton, Kidder, Lapeer, Mecan, and Oakville soils 
and small areas of gently sloping and eroded Okee 
loamy fine sand. In some places the sandy mantle is fine 
sand rather than loamy fine sand or the lower subsoil 
is dominantly loam, clay loam, or sandy clay loam, Also 
included are places where the underlying till is gravelly 
loam or gravelly loamy sand or this soil is underlain 
by silt loam deposits. 

Runoff is medium, and the hazard of erosion is mod- 
erate. This soil is subject to soil blowing. 

Where managed properly, this soil is suitable for all 
the farm crops commonly grown in the county. Most 
of the acreage is used for general farm crops and some 
is in native woodland. Some has been planted to pine 
trees. Planting early in spring, before the sandy upper 


layers have a chance to dry, is best. Later plantings, 
especially of small seeded crops, have a poor chance 
of survival. The main concerns of .management are 
regularly supplying additions of organic matter, con- 
serving moisture, reducing runoff, and controlling 
erosion and soil blowing. Capability unit II1le~-7; wood- 
land group 2s1; recreation group 2; wildlife group 1; 
tree and shrub group 1. 


Oshtemo Series 


The Oshtemo series consists of nearly level to sloping, 
well-drained soils on outwash plains and terraces. These 
soils have a sandy and loamy subsoil underlain by sand 
or stratified sand and gravel outwash. The native vege- 
tation was mixed hardwood forest. 

In a representative profile the surface layer is dark 
grayish-brown loamy fine sand about 8 inches thick. 
The subsoil is about 54 inches thick. It is dark 
yellowish-brown, very friable loamy fine sand in the 
upper part; brown, friable sandy loam in the middle 
part; and brown and dark yellowish-brown, very 
friable loamy sand in the lower part. The substratum 
is brown, loose sand to a depth of 80 inches. 

The available water capacity is moderate, and per- 
meability is moderately rapid. Natural fertility is me- 
pee The organic-matter content of the surface layer 
is low. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. A few areas are in native woodland. 

Representative profile of Oshtemo loamy fine sand, 1 
to 6 percent slopes, approximately 200 feet north and 
400 feet west of the center of sec. 5, T. 15 N., R. 12 E., 
in a cultivated field: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand; very weak, medium, subangular blocky 
structure; very friable; common roots; common 
pores; neutral; abrupt, smooth boundary. 

B1—8 to 14 inches, dark yellowish-brown (10YR 4/4) loamy 
fine sand; very weak, medium, subangular blocky 
structure; very friable; common roots; common 
pores; some dark grayish-brown (10YR 4/2) soil 
material in old root channels; neutral; clear, 
smooth boundary. 

B2t—14 to 380 inches, brown (7.5YR 4/4) heavy sandy 
loam; weak, medium, subangular blocky structure; 
friable; common roots; common pores; clay bridg- 
ing between sand grains; neutral; gradual, irregu- 
lar boundary. 

B31—30 to 40 inches, brown (7.5YR 4/4) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; few roots; common pores; clay bridging 
between some sand grains; medium acid; clear, 
wavy boundary. 

B32—40 to 50 inches, brown (7.5 YR 4/4) loamy sand; 
weak, medium, platy structure parting to weak, 
fine, subangular blocky; very friable; common 
pores; clay bridging between some sand grains; 
medium acid; gradual, wavy boundary. 

B33—50 to 62 inches, dark yellowish-brown (10¥R 4/4) 
loamy sand; weak, coarse, subangular blocky struc- 
ture; very friable; common pores; clay bridgin 
between some sand grains; slightly avid: gradual, 
wavy boundary. 

C—62 to 80 inches, brown (10YR 5/3) sand; single grained; 
loose; slightly acid. 


The solum is 40 to 66 inches thick and overlies sand or 
stratified sand and gravel. The Ap horizon is brown, dark 
brown, dark yellowish brown, or dark grayish brown and is 
6 to 9 inches thick. The B2t horizon is dominantly sandy 
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loam but has thin layers of sandy clay loam in some places. 
It is 15 to 35 inches thick. The B3 horizon is loamy sand 
or sand 15 to 85 inches thick. Gravel content of the B3 
horizon is as much as 25 percent, by volume. In some places 
there is a thin horizon of clay accumulation directly above 
the C horizon. The C horizon is dominantly medium and 
pee sand but in some places it is stratified sand and 
Travel. 

. Oshtemo soils are near Boyer and Richford soils. They 
have a thicker solum than Boyer soils. They have more 
clay in the B horizon than Richford soils and have a thinner 
sandy mantle. 

OmB—Oshtemo loamy fine sand, 1 to 6 percent 
slopes. This soil is nearly level and gently sloping and 
is on outwash plains and terraces. Most areas are 
elongated and cover 3 to 200 acres. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Gotham, Oakville, and Richford soils and small areas 
of sloping and eroded Oshtemo loamy fine sand. In 
some places the surface layer is fine sandy loam or 
fine sand. Also included are some small areas that are 
underlain by gravelly sandy loam till or stratified silt 
and fine sand. 

Runoff is slow, and the hazard of erosion is slight. 
This soil is subject to soil blowing. 

This soil is suited to irrigation. Where managed 
properly, it is suited to all the farm crops commonly 
grown in the county and certain vegetable crops. Most 
of the acreage is used for general farm crops but some 
is in native woodland. Some has been planted to pine 
trees. Fertilization, supplemental irrigation, and pro- 
tection from soil blowing help insure dependable crop 
production. The main concerns of management are 
regularly supplying additions of organic matter, con- 
serving moisture, and controlling erosion and soil 
blowing. Capability unit IIIs-4; woodland group 301; 
recreation group 2; wildlife group 1; tree and shrub 
group 2. 

OmC2—Oshtemo loamy fine sand, 6 to 12 percent 
slopes, eroded. This soil is sloping and is on low ridges 
and knobs and along drainageways of the outwash 
plains and terraces. Areas are irregular in shape and 
cover 8 to 40 acres. 

This soil has a surface layer that is about 3 inches 
thinner than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Gotham, Oakville, and Richford soils and small areas 
of gently sloping and uneroded Oshtemo loamy fine 
sand. In some areas slopes are as much as 20 percent 
or the surface layer is fine sandy loam or fine sand. 
Also included are some small areas that are underlain 
by eae sandy loam till or stratified silt and fine 
sand. 

Runoff is medium, and the hazard of erosion is mod- 
erate. This soil is subject to soil blowing. 

Where managed properly, this soil is suitable for all 
of the farm crops commonly grown in the county. Most 
of the acreage is used for general farm crops and some 
is in native woodland. Some areas of this soil have been 
planted to pine trees. The main concerns of manage- 
ment are regularly supplying additions of organic 
matter, conserving moisture, reducing runoff, and con- 
trolling erosion and soil blowing. Capability unit 
IIe-7; woodland group 801; recreation group 2; wild- 
life group 1; tree and shrub group 2. 


Ossian Series 


The Ossian series consists of nearly level, poorly 
drained soils on fiood plains and in old glacial lake 
basins, drainageways, and depressions on till plains. 
These soils are loamy and are underlain by silt loam 
deposits. The native vegetation was mainly marsh 
grasses, reeds, and sedges. Unless these soils are 
drained, ground water is at or near the surface through- 
out the year. 

In a representative profile the surface layer is about 
18 inches thick and has strong-brown mottles. It is 
black silt loam in the upper part and very dark gray 
silt loam in the lower part. The subsoil is about 27 
inches thick and has strong-brown and _ yellowish- 
brown mottles. It is olive-gray, friable silt loam in the 
upper part and light olive-gray, very friable silt loam 
in the lower part. The substratum is light olive gray, 
very friable silt loam to a depth of 60 inches. It has 
yellowish-brown and olive-yellow mottles. 

The available water capacity is very high, and per- 
meability is moderate. The depth of root penetration 
is limited by the water table. Natural fertility is high. 
ne organic-matter content of the surface layer is very 

igh. 

Where drained, most of the acreage is used for corn, 
small grains, legumes, and pasture. Undrained areas 
provide good wetland wildlife habitat, and some are 
used for unimproved pasture. 

Representative profile of Ossian silt loam approxi- 
mately 250 feet east and 250 feet south of the north- 
west corner of the NE!, of sec. 24, T. 15 N., R. 18 E., 
in a cultivated field: 


Ap—0 to 7 inches, black (N 2/0) silt loam; weak, fine, 
granular structure; very friable; few roots; few 
pores; light gray (5Y 7/2), when dry, silt coatings 
on faces of a few peds and filling some pores and 
channels; neutral; abrupt, smooth boundary. 

A12—7 to 15 inches, black (N 2/0) silt loam; common, fine 
and medium, prominent, strong-brown (7.5YR 5/6) 
mottles; weak, fine, subangular blocky structure; 

very friable; few roots; few pores; light gray (5Y 

7/2), when dry, silt coatings on faces of a few 
peds and filling some pores and channels; neutral; 
clear, smooth boundary. 

A3—15 to 18 inches, very dark gray (10YR 3/1) silt loam; 
few, fine, prominent, strong-brown (7.5YR 5/6) 
mottles; moderate, medium and fine, subangular 
blocky structure; very friable; few roots; few 
pores; light gray (5Y 7/2), when dry, silt coatings 
on faces of a few peds and filling some pores and 
channels; some black (N 2/0) soil material filling 
old worm and root channels; neutral; abrupt, 
smooth boundary. 

B2g—18 to 30 inches, olive-gray (5Y 5/2) silt loam; mod- 
erate, medium, prismatic structure parting to mod- 
erate, very fine, subangular blocky; friable; few 
roots; common pores; thin, discontinuous clay films 
on faces of a few peds and in a few pores and 
channels; very dark gray (10YR 3/1) coatings on 
faces of many peds and filling pores and channels; 
neutral; gradual, smooth boundary. 

B8g—30 to 45 inches, light olive-gray (5Y 6/2) silt loam; 
common, fine, prominent, strong-brown (7.5YR 
5/6) and yellowish-brown (10YR 5/6) mottles; 
weak, coarse, prismatic structure parting to weak, 
medium, subangular blocky; very friable; common 
pores; very dark gray (10YR 3/1) coatings on 
faces of some peds and in pores and channels; 
slight effervescence; mildly alkaline; gradual, wavy 
boundary. 

C—45 to 60 inches, light olive-gray (5Y 6/2) silt loam; 
many, fine and medium, prominent, yellowish- 
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brown (10YR 5/6) and olive-yellow (2.5Y 6/6) 
mottles; massive; very friable; strong efferves- 
cence; moderately alkaline; gradual, wavy bound- 
ary. 

The solum is 24 to 48 inches thick. Depth to carbonates 
is 40 to 60 inches. The silty mantle is 40 to 96 inches thick. 
The dark-colored A horizon is 10 to 24 inches thick. It is 
black, very dark brown, very dark gray, or very dark gray- 
ish brown. The C horizon is silt loam, gravelly sandy loam, 
or stratified silt, fine sand, and very fine sand. 

Ossian soils are near Joy and Plano soils. Ossian soils 
are poorly drained, Joy soils are somewhat poorly drained, 
and Plano soils are well drained and moderately well 
drained. 

Os—Ossian silt loam. This soil is nearly level and 
is on flood plains and in old glacial lake basins, 
drainageways, and depressions on till plains. Areas are 
elongated to irregular in shape and cover 3 to 260 acres. 

Included with this soil in mapping are small areas 
of Joy and Palms soils. In some smail areas the sur- 
face layer is silty clay loam or loam or is muck as 
much as 16 inches thick; or this soil is underlain by 
sand, stratified sand and gravel, or gravelly sandy loam 
till. In drainageways and depressions the surface layer 
is thicker than is typical and there is as much as 40 
inches of silt loam overwash. 

Runoff is slow. This soil receives runoff from ad- 
joining areas and is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage is used 
to remove excess surface water rapidly. Both deep 
ditches and tile drains are used for internal drainage. 

Where properly managed, this soil is suitable for 
certain vegetable crops. Where drained, acreage is 
used for most of the farm crops commonly grown in 
the county. Undrained areas are used for wetland 
wildlife habitat and some are used for unimproved 
pasture. Capability unit IIlw-1; woodland group 3w2; 
recreation group 7; wildlife group 7; tree and shrub 
group 3. 


Palms Series 


The Palms series consists of nearly level, very 
poorly drained soils on flood plains and in drainage- 
ways, depressions, and old glacial lake basins. These 
soils are organic and are underlain by loamy material. 
The native vegetation was a marsh type consisting of 
sedges, reeds, and grasses; shrubs such as willow, alder, 
aspen, and dogwood; and trees such as tamaracks. 
Unless these soils are drained, ground water is at or 
near the surface throughout the year. 

In a representative profile the organic layer is black, 
nonsticky muck about 26 inches thick. The content 
of plant fibers decreases in the lower part. The sub- 
stratum is very dark pray, dark-gray, and light 
brownish-gray, firm clay loam in the upper part; light 
brownish-gray, friable sandy loam in the middle part; 
and reddish-brown, firm silty clay loam to a depth of 
60 inches. The lower part of the substratum has light- 
gray mottles. 

The available water capacity is very high. Permeabil- 
ity is rapid in the organic layer and moderate in the 
substratum. The depth of root penetration is limited 
by the water table. Natural fertility is low. 

Where drained, most of the acreage is used for corn. 
Undrained areas provide good wetland wildlife habitat, 
and some are used for unimproved pasture. 


Representative profile of Palms muck, approximately 
580 feet south and 920 feet east of the northwest corner 
of the SW, of sec. 20, T. 15 N., R. 12 E., in an uncul- 
tivated wetland: 


Oal—0 to 8 inches, black (N 2/0, broken face and rubbed) 
sapric material; about 10 percent fiber, less than 
5 percent rubbed; weak, fine, crumb structure; 
nonsticky; mainly herbaceous fibers; few rounded 
quartz grains; neutral; abrupt, smooth boundary. 

Qa2——8 to 16 inches, black (N 2/0, broken face and rubbed) 
peta material; about 5 percent fiber, a trace 
rubbed; weak, thick, platy structure parting to 
weak, fine and medium, crumb; nonsticky; mainly 
herbaceous fibers; few rounded quartz grains; neu- 
tral; gradual, smooth boundary. 

Oa3-—16 to 20 inches, black (N 2/0, broken face and rubbed) 
Sapric material; a trace of fiber, none rubbed; 
weak, fine and medium, crumb structure; non- 
sticky; mainly herbaceous fibers; few rounded 
quartz grains; neutral; clear, smooth boundary. 

Oa4—20 to 26 inches, black (N 2/0, broken face), black 
(LOYR 2/1, rubbed) sapric material; a trace of 
fiber, none rubbed; massive; nonsticky; mainly 
herbaceous fibers; a few thin layers of sand less 
than % inch thick; about 15 percent mineral mat- 
ter, by volume, mostly quartz grains; mildly alka- 
line; abrupt, smooth boundary. 

TICig—26 to 30 inches, very dark gray (5Y 8/1) clay loam; 
massive; firm; mildly alkaline; clear, smooth 
boundary. 

IIC2g—30 to 41 inches, mixed dark-gray (10YR 4/1) and 
light brownish-gray (2.5Y 6/2) clay loam; mas- 
sive; firm; mildly alkaline; clear, smooth boundary. 

IJIC3—41 to 48 inches, light bogenveheray (2.5Y 6/2) 
sandy loam; massive; friable; mildly alkaline; 
abrupt, smooth boundary. 

IVC4—48 to 60 inches, reddish-brown (5YR 5/8) light silty 
clay loam; common, medium, prominent, light-gray 
(5Y 7/1) mottles; massive; firm; violent efferves- 
cence; mildly alkaline. 


The organic layer is 16 to 50 inches thick. The organic 
part of the subsurface and bottom tiers is mainly sapric 
material. Some places, however, have thin layers of hemic 
material that, combined, are less than 10 inches thick. The 
organic part is mainly herbaceous plant material, but a few 
woody fragments ranging from % inch to several inches 
in diameter are mixed throughout the organic part in some 

laces, The C horizon in most places is stratified sandy 
oam, loam, silt loam, silty clay loam, or clay loam. 

Palms soils are near Adrian, Barry, and Houghton soils, 
Palms soils are underlain by loamy material, and Adrian 
soils by fine sand. Palm soils have a 16- to 50-inch organic 
layer which Barry soils lack, and Houghton soils have an 
organic layer that is more than 50 inches thick. . 

Pa—Palms muck, This soil is nearly level and is on 
flood plains and in drainageways, depressions, and old 
glacial lake basins. Areas are elongated to irregular in 
shape and cover 3 to 160 acres. Many areas of this soil 
are between areas of Houghton soils and the surround- 
ing mineral soils. 

Included with this soil in mapping are small areas 
of Adrian, Houghton, and Willette soils. In small areas 
the organic layer is less than 16 inches thick; there is 
as much as 16 inches of sandy or loamy overwash; or 
the substratum is gravelly sandy loam glacial till. 

Runoff is very slow. This soil is likely to be ponded 
during wet seasons and after heavy rains. Cultivated 
areas are subject to soil blowing and burning. In such 
areas, excessive lowering of the water table causes 
the organic matter to decompose very rapidly, and sub- 
sidence also becomes a problem. Surface drainage is 
used to dispose of excess surface water rapidly. Both 
deep ditches and tile drains are used for internal 
drainage. 
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Where drained, this soil.is suitable for certain vege- 
table crops such as lettuce, beets, and carrots. Where 
drained, the acreage is used for corn. Undrained areas 
are used for wetland wildlife habitat and some are used 
for unimproved pasture. Capability unit IIw-8; 
woodland group 3w8; recreation group 8; wildlife 
group 8; tree and shrub group 4. 


Plano Series 


The Plano series consists of nearly level and 
gently sloping, well drained and moderately well 
drained soils on till plains. These soils are loamy and 
are underlain by gravelly sandy loam glacial till. The 
native vegetation was prairie grasses. Some areas are 
saturated with water below a depth of 3 to 5 feet 
during wet periods. 

In a representative profile the surface layer is black 
silt loam about 11 inches thick. The subsoil is about 
AT inches thick. It is brown, friable silt loam in the 
upper part; brown and dark yellowish-brown, firm 
silty clay loam and silt loam in the middle part; and 
brown, friable sandy loam in the lower part. The 
substratum is brown, friable gravelly sandy loam to a 
depth of 60 inches. 

The available water capacity is very high, and per- 
meability is moderate. Natural fertility is high. The 
organic-matter content of the surface layer is moderate 
to high. 

Most of the acreage is used for corn, small grains, 
legumes, and other farm crops commonly grown in the 
county. Canning crops such as peas and sweet corn 
are also grown. 

Representative profile of Plano silt loam, 2 to 6 per- 
cent slopes, approximately 100 feet south and 1,250 
feet west of the northeast corner of sec. 26, T. 15 N., 
R. 12 E., in a cultivated field: 


Ap—0 to 8 inches, black (10YR 2/1) silt loam; weak, me- 
dium, subangular blocky structure; very friable; 
few roots; many pores; neutral; abrupt, smooth 
boundary. 

A12—8 to 11 inches, black (10YR 2/1) silt loam; weak, 
medium, platy structure parting to weak, very fine, 
subangular blocky; very friable; few roots; com- 
mon pores; some brown (10YR 4/3) subsoil in old 
worm casts; slightly acid; clear, smooth boundary. 

B21t—11 to 25 inches, brown (10YR 4/3) heavy silt loam; 
moderate, fine and medium, subangular blocky 
structure; friable; few roots; many pores; some 
black (10YR 2/1) soil material in old worm and 
root channels; thin discontinuous clay films on 
faces of most peds; slightly acid; gradual, wavy 
boundary. 

B22t—25 to 41 inches, brown (10YR 4/8) light silty clay 
loam; moderate, fine and medium, subangular 
blocky structure; firm; few roots; many pores; 
thin discontinuous clay films on faces of most 
peds; medium acid; clear, wavy boundary. 

B238t—41 to 54 inches, dark yellowish-brown (10YR 4/4) 
heavy silt loam; weak, medium, prismatic structure 
parting to weak, medium, subangular blocky; firm; 
few roots; many pores; thin discontinuous clay 
films on faces of peds; medium acid; clear, wavy 


boundary. 
TIB8t—54 to 58 inches, brown (7.5YR 4/4) heavy sandy 
loam; weak, medium, subangular blocky structure; 
friable; few roots; many pores; thin discontinuous 
clay films on faces of some peds; about 10 percent 
gravel, by volume; neutral; clear, smooth boundary. 
to 60 inches, brown (7.5YR 5/4) gravelly sandy 
loam; massive; friable; many pores; about 15 per- 
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cent ees by volume; strong effervescence; mod- 
erately alkaline. 


The solum is 45 to 70 inches thick and overlies calcareous, 
gravelly sandy loam till. The silty eolian mantle is 50 to 60 
Inches thick. The soil is dark colored to a depth of 10 to 24 
inches. The A horizon is very dark gray, very dark grayish 
brown, very dark brown or black and is 10 to 18 inches 
thick. The B2t horizon is silt loam or silty clay loam 24 to 
50 inches thick. The IIB3t horizon is loam, sandy clay loam, 
or sandy loam 3 to 10 inches thick. In some places the soil 
is mottled below a depth of about 86 inches. Coarse frag- 
ments, including stones and boulders, in the IIC horizon 
range from 5 to about 25 percent, by volume. 

Plano soils are near Friesland and Mendota soils. They 
have a thicker silty eolian mantle and thicker solum than 
Mendota soils, They have less sand in the A horizon and 
upper part of the B horizon than Friesland soils. 


PnA—Plano silt loam, 0 to 2 percent slopes. This 
soil is nearly level and is on broad ridgetops and valley 
floors of the till plains. Areas are round or oblong in 
shape and cover 3 to more than 500 acres. 

This soil has a surface layer 4 to 6 inches thicker 
than that of the soil described as representative of the 
series. 

Included with this soil in mapping are small areas 
of Joy soils, small areas of gently sloping Plano silt 
loam, and small areas that have dolomite fragments on 
the surface and throughout the surface layer and sub- 
soil. In drainageways and depressions the surface layer 
is thicker than in the representative soil and there is 
as much as 40 inches of silt loam overwash. In some 
places the content of coarse fragments in the sub- 
stratum is as much as 60 percent, by volume, and in 
these areas the coarse fragments are mostly angular 
dolomite. And in places, dolomite bedrock is at a depth 
of 36 to 60 inches. 

Runoff is slow. This soil has few limitations. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. It can be cropped intensively 
if management includes regular additions of organic 
matter and maintaining tilth. Capability unit I-4; 
woodland group not assigned; recreation group 1; wild- 
life group 5; tree and shrub group 1. 

PnB—Plano silt loam, 2 to 6 percent slopes. This 
soil is gently sloping and is on broad ridgetops and 
valley floors of the till plains. Areas are irregular in 
shape and cover 3 to 180 acres. This soil has the pro- 
file described as representative of the series. 

Included with this soil in mapping are small areas 
of Joy soils and small areas of nearly level and eroded 
Plano silt loam. Some places have slopes of as much as 
11 percent. In drainageways and depressions the sur- 
face layer is thicker than in the representative soil and 
there is as much as 40 inches of silt loam overwash. 
Some small areas have dolomite fragments on the sur- 
face and throughout the surface layer and subsoil. 
In some places the content of coarse fragments in the 
substratum is as much as 60 percent, by volume, and 
in these areas the coarse fragments are mostly angular 
dolomite, In places, dolomite bedrock is at a depth.of 
36 to 60 inches. Small round depressions in this soil 
are sinkholes that formed in the dolomite. 

Runoff is medium, and the hazard of erosion is slight. 

This soil is suitable for ail the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of manage- 


46 SOIL SURVEY 


ment are maintaining organic-matter content, con- 
serving moisture, reducing runoff, improving tilth, and 
controlling erosion. Capability unit IIle-1; woodland 
group not assigned; recreation group 1; wildlife group 
5; tree and shrub group 1. 


Poy Series 


The Poy series consists of nearly level, poorly 
drained soils in old glacial lake basins. These soils have 
a clayey subsoil underlain by sand. The native vegeta- 
tion was mainly marsh grasses, shrubs, and some trees 
such as bur oak, soft maple, and elm. Unless these soils 
are drained, ground water is at or near the surface 
throughout the year. ; 

In a representative profile the surface layer is about 
12 inches thick. It is black silty clay loam in the upper 
part and black silty clay in the lower part. The subsoil 
is about 24 inches thick and has yellowish-brown, 
reddish-brown, and yellow mottles. It is dark-gray firm 
clay in the upper part; gray firm clay in the middle 
part; and mixed gray and reddish-brown, firm silty 
clay in the lower part. The substratum is light gray, 
loose, fine sand to a depth of 60 inches. It has yellowish- 
brown mottles. i. 

The available water capacity is moderate. Perme- 
ability is slow in the subsoil and rapid in the sub- 
stratum. Depth of the root zone is limited by the water 
table. Natural fertility is medium. The organic-matter 
content of the surface layer is very high. 

Where drained, most of the acreage is used for corn. 
Undrained areas provide good wetland wildlife habitat, 
and some areas are used for unimproved pasture. _ 

Representative profile of Poy silty clay loam, approxi- 
mately 680 feet south and 1,300 feet east of the north- 
west corner of the NEI, of sec. 11, T. 17 N., R. 13 E., 
in a formerly cultivated field now in pasture: 

Ap—0 to 6 inches, black (N 2/0) silty clay loam; weak, 
medium and fine, subangular blocky structure; 
friable; common roots; common pores; moderately 
alkaline; abrupt, smooth boundary. 

A12—6 to 12 inches, black (10YR 2/1) silty clay; weak, 
fine and very fine, subangular blocky structure; 
firm; few roots; common pores; moderately alka- 
line; clear, smooth boundary. 

B21g—12 to 22 inches, dark-gray (5Y 4/1) clay; eommon, 
fine, prominent, yellowish-brown (10YR 5/6) mot- 
tles; moderate, fine and very fine, angular blocky 
structure; firm; few roots; common pores; slight 
effervescence; moderately alkaline; gradual, 
smooth boundary. 

B22g—22 to 30 inches, gray (5Y 5/1) clay; many, fine, 
prominent, reddish-brown (5YR 4/4) mottles; 
moderate, fine and very fine, angular blocky struc- 
ture; firm; few roots; common pores; slight effer- 
vescence; moderately alkaline; gradual smooth 
boundary. F 

B3—80 to 36 inches, mixed gray (5Y 6/1) and reddish- 
brown (5YR 4/4) silty clay; common, medium, 
prominent, yellow (10YR 7/6) mottles; moderate, 
medium, angular blocky structure; firm; few 
pores; slight effervescence; moderately alkaline; 
abrupt, smooth boundary. 

IIC—6 to 60 inches, light-gray (5Y 7/1) fine sand; com- 
mon, fine, prominent, yellowish-brown (10YR 5/6) 
mottles; single grained; loose; some olive-gray (5Y 
4/2) sand and plant fibers in the upper few inches 
of this horizon; moderately alkaline. 

The solum is 20 to 40 inches thick, and free carbonates 
are at_a depth of 10 to 20 inches. The A horizon is black, 
very dark brown, very dark gray, or very dark grayish 


brown and is 10 to 15 inches thick. The B2g horizon is clay 
or silty clay 10 to 82 inches thick. 

Poy soils are near Poygan, Willette, and Zittau soils. Poy 
soils are underlain by sand and Poygan soils by clayey de- 
ba Poy soils lack the 16— to 50-inch organic layer of 

illette soils. Poy soils are poorly drained, and Zittau soils 
are somewhat poorly drained. 

Pr—Poy silty clay loam. This soil is nearly level and 
is in old glacial lake basins. Areas are irregular in shape 
and cover 3 to 500 acres. 

Included with this soil in mapping are small areas 
of Granby, Poygan, and Willette soils. In some small 
areas the surface layer is silt loam or loam or it is 
organic and is as much as 16 inches thick. Thin sandy 
or loamy strata are in the subsoil in places, or loamy 
or clayey strata are in the substratum. 

Runoff is very slow. This soil receives runoff from 
adjoining areas and is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage is used 
to dispose of excess surface water rapidly. Both deep 
ditches and tile drains are used for internal drainage. 
Where tiles are set in the underlying sand, care must 
taken to prevent loose sand from entering the tile 
ines. 

Undrained areas are suitable for wetland wildlife 
habitat. Some undrained areas are used for unimproved 
pasture. Where drained, most of the acreage is used 
for corn. Capability unit Ilw-5; woodland group 2w1; 
recreation group 7; wildlife group 7; tree and shrub 
group 3. 


Poygan Series 


The Poygan series consists of nearly level, poorly 
drained soils in old glacial lake basins. These soils have 
a clayey subsoil underlain by clayey lacustrine deposits. 
The native vegetation was mainly marsh grasses and 
some trees such as elm and soft maple. Unless these 
soils are drained, ground water is at or near the sur- 
face throughout the year. 

In a representative profile the surface layer is about 
12 inches thick. It is black silty clay loam in the upper 
part and black silty clay in the lower part. The subsoil 
is about 20 inches thick and has grayish-brown, 
reddish-brown, and gray mottles. It is gray, firm clay 
in the upper part and brown, firm clay in the lower 
part. The substratum is reddish-brown, massive, silty 
clay to a depth of 60 inches. The upper part of the 
substratum has light-gray mottles. 

The available water capacity is moderate, and per- 
meability is slow. The depth of root penetration is 
limited by the water table. Natural fertility is medium. 
ne organic-matter content of the surface layer is very 

igh. 

Where drained, most of the acreage is used for corn, 
small grains, and legumes. Undrained soils provide 
good wetland wildlife habitat, and some areas are used 
for unimproved pasture. 

Representative profile of Poygan silty clay loam, 
approximately 500 feet west and 550 feet south of the 
northeast corner of sec. 1, T. 17 N., R. 18 E,, in a 
formerly cultivated field now in pasture: 

Ap—O to 8 inches, black (N 2/0) silty clay loam; weak, 
very fine, subangular blocky structure; friable; 
common roots; common pores; mildly alkaline; 
abrupt, smooth boundary. 
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A1l2—8 to 12 inches, black (10YR 2/1) silty clay; weak, 
very fine, subangular blocky structure; firm; few 
roots; common pores; mildly alkaline; abrupt, 
smooth boundary. 

B21lg—12 to 18 inches, gray (5Y 5/1) clay; common, me- 
dium, faint, grayish-brown (2.5Y 5/2) mottles and 
few, medium, prominent, reddish-brown (5YR 5/3) 
mottles; moderate, very fine, subangular blocky 
structure; firm; few roots; common pores; some 
black (10YR 2/1) soil material in old worm and 
root channels and on faces of some peds; mildly 
alkaline; clear, smooth boundary. 

B22g—-18 to 32 inches, brown (7.5YR 5/2) clay; common, 
fine, prominent, gray (5Y 5/1) mottles; moderate, 
very fine, angular blocky structure; firm; few 
roots; common pores; some black (10YR 2/1) soil 
material in old worm and root channels and on 
faces of some peds; mildly alkaline; clear, smooth 
boundary. 

C1—32 to 47 inches, reddish-brown (5YR 5/3) silty clay; 
common, fine, prominent, light-gray (5Y 6/1) mot- 
tles; massive; firm; few pores; slight effervescence; 
moderately alkaline; gradual, smooth ao gs 

C2—47 to 60 inches, reddish-brown (5YR 4/38) silty clay; 
massive; firm; few pores; slight effervescence; 
moderately alkaline. 


The solum is 20 to 86 inches thick, and free carbonates 
are at a depth of 20 to 36 inches. The dark-colored A horizon 
is 10 to 18 inches thick. The Ap horizon is black or very 
dark gray and is 6 to 9 inches thick. The A12 horizon is 
black or very dark gray silty clay loam or silty clay 4 to 9 
inches thick. The B2g horizon is clay or silty clay 8 to 24 
inches thick. The C horizon is clay or silty clay. 

Most areas of these soils have a dark-colored A horizon 
that is thicker than is defined as the range for the series. 
This difference does not alter the usefulness and behavior 
of the soils. 

Poygan soils are near Manawa, Poy, and Willette soils. 
Poygan soils are poorly drained, and Manawa soils are 
somewhat poorly drained. Poygan soils lack the sandy C 
horizon characteristics of Poy soils and the 16— to 50— inch 
organic layer characteristic of Willette soils. 

Py—Poygan silty clay loam. This soil is nearly level 
and is in old glacial Jake basins. Areas are irregular 
in shape and are mostly 3 to 180 acres in size, but 
one area exceeds 1,200 acres. 

Included with this soil in mapping are small areas 
of Manawa, Poy, and Willette soils. In some small areas 
the surface layer is silt loam or loam, or it is organic 
and is as much as 16 inches thick. 

Runoff is very slow. This soi] receives runoff from 
adjoining areas and is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage is used 
to dispose of excess surface water rapidly. Both deep 
ditches and tile drains are used for internal drainage. 

Undrained areas are suitable for wetland wildlife 
habitat. Where drained, most of the acreage is used 
for corn, small grains, and legumes. Some undrained 
areas are used for unimproved pasture. Capability unit 
Ilw-1; woodland group 2wl; recreation group 7; 
wildlife group 7; tree and shrub group 3. 


Richford Series 


The Richford series consists of nearly level to mod- 
erately steep, well drained and somewhat excessively 
drained soils on outwash plains and terraces and areas 
of eolian sand deposits on till uplands. These are sandy 
soils that are loamy in the lower part of the subsoil 
and are underlain by sand or fine sand. The native 
vegetation was deciduous forest. 

In a representative profile the surface layer is very 


dark grayish-brown loamy sand about 9 inches thick. 
The subsoil is about 35 inches thick. It is brown, very 
friable loamy sand in the upper part; brown, friable 
sandy loam in the middle part; and brown, very fri- 
able loamy sand in the lower part. The substratum is 
brown, loose fine sand in the upper part and yellowish- 
brown, loose fine sand to a depth of 60 inches. 

The available water capacity is low, and permeabil- 
ity is moderately rapid. Natural fertility is low. 

Most areas of nearly level to sloping soils are used 
for corn, small grains, legumes, and pasture. Most areas 
of moderately steep soils are used for pasture, wood- 
land, or wildlife habitat. Some areas which were once 
farmed are no longer being actively farmed, and some 
have been planted to pine trees. 

Representative profile of Richford loamy sand, 1 to 
6 percent slopes, approximately 140 feet north and 
1,190 feet west of the southeast corner of the NEI, 
of sec. 1, T, 14 N., R. 11 E., in a cultivated field: 


Ap—0 to 9 inches, very dark grayish-brown (10YR 8/2) 
loamy sand; weak, medium, granular structure; 
very friable; common roots; many pores; slightly 
acid; abrupt, smooth boundary. 

Bi—9 to 29 inches, brown (7.5YR 5/4) loamy sand; very 
weak, fine, subangular blocky structure, single 
grained where disturbed; very friable; few roots; 
many pores; slightly acid; abrupt, smooth bound- 


ary. 

TIB2t—29 to 87 inches, brown (7.5YR 4/4) heavy sandy 
loam; weak, medium, subangular blocky structure; 
friable; few roots; many pores; thin discontinuous 
clay films on faces of peds; about 5 percent gravel, 
by volume; medium acid; clear, smooth boundary. 

TIIB8t—37 to 44 inches, brown (7.5YR 4/4) light loamy 
sand; very weak, medium, subangular blocky struc- 
ture, single grained where disturbed; very friable; 
few roots; many pores; medium acid; gradual, 
wavy boundary. 

ITIC1—44 to 49 inches, brown (10YR 5/8) fine sand; single 
grained; loose; neutral; gradual, smooth boundary. 

TIIC2—49 to 60 inches, yellowish-brown (10YR 5/4) fine 
sand; single grained; loose; neutral. 


The solum is 30 to 50 inches thick. The sandy mantle is 
20 to 36 inches thick. The Ap horizon is very dark grayish 
brown, dark grayish brown, or brown and is 6 to 9 inches 
thick. The B1 horizon is sand, fine sand, loamy sand, or 
loamy fine sand 14 to 30 inches thick. The I[B2t horizon is 
6 to 10 inches thick. Gravel content ranges from 1 to about 
7 percent, The ITIB38t horizon is light sandy loam or loamy 
a 5 to 10 inches thick. The IIIC horizon is sand or fine 
Sand. 

Richford soils are near Gotham and Oshtemo soils. They 
have more clay in part of the B horizon than Gotham soils. 
They contain more sand than Oshtemo soils. 

RaB—Richford loamy sand, 1 to 6 percent slopes. 
This soil is nearly level and gently sloping and is on 
outwash plains and terraces and in areas of sandy 
eolian deposits on till uplands. Areas are elongated to 
irregular in shape and cover 8 to 65 acres. This soil has 
the profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Brems, Gotham, and Oakville soils and small areas 
of sloping or eroded Richford loamy sand. In some 
small areas, this soil is severely eroded by soil blowing; 
the lower part of the subsoil is silt loam, loam, sandy 
clay loam, or clay loam; or the underlying material is 
stratified sand and gravel or gravelly sandy loam till. 
In some places the surface layer is sand or fine sand. 

Runoff is slow, and the hazard of erosion is slight. 
This soil is subject to soil blowing. It has a low avail- 


48 SOIL SURVEY 


able water capacity that limits crop yields during most 
seasons. Planting early in spring, before the soil has 
a chance to dry, is best. Later plantings, especially of 
small seeded crops, have a poor chance of survival. 

This soil is suited to irrigation. Most of the acreage 
is used for general farm crops. Some has been planted 
to pine trees. With fertilization, supplemental irriga- 
tion, and protection from soil blowing, this soil can 
be used for farm crops and certain vegetable crops. The 
main concerns of management are regularly supply- 
ing additions of organic matter, conserving moisture, 
and controlling erosion and soil blowing. Capability 
unit IlIs—4; woodland group 301; recreation group 2; 
wildlife group 8; tree and shrub group 2. 

RaC—Richford loamy sand, 6 to 15 percent slopes. 
This soil is sloping and moderately steep and is on 
outwash plains and terraces and in areas of sandy 
eolian deposits on till uplands. Areas are elongated to 
irregular in shape and cover 3 to 30 acres. 

This soil has a surface layer which is lighter colored 
and about 2 inches thinner than that of the soil de- 
scribed as representative of the series, and the surface 
layer and subsoil combined are about 6 inches thinner. 

Included with this soil in mapping are small areas 
of Gotham, Oakville, and Mecan soils and small areas 
of gently sloping and eroded Richford loamy sand. In 
some areas slopes are up to 20 percent; small areas 
are severely eroded by soil blowing; the surface layer 
is sand or fine sand; the lower part of the subsoil is 
silt loam, loam, sandy clay loam, or clay loam; or the 
substratum is stratified sand and gravel or gravelly 
sandy loam till. 

Runoff is medium, and the hazard of erosion is mod- 
erate. This soil is subject to soil blowing. It has a low 
available water capacity that limits crop yields during 
most seasons. Planting early in spring, before the soil 
has a chance to dry, is best. Later plantings, especially 
of small seeded crops, have a poor chance of survival. 

Where managed properly, this soil is suited to most 
farm crops commonly grown in the county. Most of the 
acreage is used for general farm crops. Some is in native 
woodland, and some has been planted to pine trees. 
The main concerns of management are regularly 
supplying additions of organic matter, conserving 
moisture, and controlling erosion and soil blowing. Ca- 
pability unit I1Je-7; woodland group 301; recreation 
group 2; wildlife group 38; tree and shrub group 2. 


Ripon Series 


The Ripon series consists of nearly level and gently 
sloping, well-drained soils on broad ridgetops and side 
slopes. These soils are loamy and are underlain by 
dolomite bedrock, The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is about 
11 inches thick. It is black silt loam in the upper part 
and very dark grayish-brown silt loam in the lower 
part. The subsoil is about 23 inches thick. It is brown, 
friable silt loam in the upper part; brown, firm silty 
clay loam in the middle part; and dark-brown, firm 
clay loam in the lower part. Pale-yellow creviced dolo- 
mite bedrock is at a depth of about 34 inches. 

The available water capacity is moderate, and per- 
meability is moderate. The depth of root penetration is 


limited by dolomite, but some roots extend into 
crevices which are filled with subsoil material. Natural 
fertility is high. The organic-matter content of the 
surface layer is moderate to high. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. 

Representative profile of Ripon silt loam, 1 to 6 per- 
cent slopes, approximately 600 feet north and 1,050 
feet east of the center of sec. 30, T. 15 N., R. 18 E., in 
a cultivated field: 


Ap—0 to 9 inches, black (10YR 2/1) silt loam, weak, fine 
and very fine, granular structure; very friable; 
few roots; few pores; mildly alkaline; abrupt, 
smooth boundary. 

A12—9 to 11 inches, very dark grayish-brown (10YR 3/2) 
silt loam; weak, fine and very fine, granular struc- 
ture; very friable; few roots; few pores; many 
very dark gray (10YR 3/1) and few yellowish- 
brown (10YR 5/4) earthworm casts; neutral; 
clear, smooth boundary. 

B21t—11 to 23 inches, brown (10YR 4/3) silt loam; moder- 
ate, fine and medium, subangular blocky structure; 
friable; few roots; common pores; thin patchy clay 
films on faces of some peds and in pores and chan- 
nels; medium acid; gradual, wavy boundary. 

B22t—23 to 32 inches, brown (10YR 4/8) silty clay loam; 
moderate, medium, subangular blocky structure; 
firm; few roots; common pores; thin patchy clay 
films on faces of some peds and in pores and chan- 
nels; medium acid; abrupt, smooth boundary. 

TIB23t—32 to 34 inches, dark-brown (10YR 4/3) clay loam; 
moderate, medium, subangular blocky structure; 
firm; few roots; few pores; thin patchy clay films 
on faces of most peds and in pores and channels; 
about 5 percent, by volume, is gravel of mixed 


origin; moderately alkaline; abrupt, irregular 
boundary. 

IIIR—-34 inches, pale-yellow (5Y 7/38) ereviced dolomite 
bedrock. 


The solum is 20 to 40 inches thick and overlies dolomite. 
The silty eolian mantle is 20 to 36 inches thick. The soil is 
dark colored to a depth of 10 to 20 inches. In some places, 
the dark color extends into the upper part of the B horizon. 
The A horizon is black, very dark brown, very dark gray, 
very dark grayish brown, or dark brown and is 10 to 20 
inches thick. The B2t horizon is silt loam or silty clay loam 
9 to 24 inches thick. The IIB23t horizon is loam or clay loam 
1 to 6 inches thick, The IIIR horizon is creviced, and mate- 
rial from the IIB horizon _fills these crevices in most places. 

Ripon soils are near Knowles and Ritchey soils. They 
have a darker colored or thicker, dark-colored A horizon than 
Knowles or Ritchey soils. They are deeper to dolomite than 
Ritchey soils. 

ReB—Ripon silt loam, 1 to 6 percent slopes. This 
soil is nearly level and gently sloping and is on broad 
ridgetops and upper side slopes where the depth to 
dolomite is relatively shallow. Most areas are elongated 
and cover 3 to 40 acres. 

Included with this soil in mapping are small areas 
of Lomira, Markesan, Mendota, and Ritchey soils. Also 
included are small areas of eroded Ripon silt loam. In 
some small areas slopes are as much as 11 percent. In 
some places the depth to dolomite is 40 to 60 inches 
and the silty eolian mantle is as much as 46 inches 
thick. 

Runoff is medium, and the hazard of erosion is slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining organic-matter content, 
conserving moisture, improving tilth, reducing runoff, 
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and controlling erosion. Capability unit I[Ie-2; wood- 
land group not assigned; recreation group 4; wildlife 
group 5; tree and shrub group 1. 


Ritchey Series 


The Ritchey series consists of gently sloping to very 
steep, well-drained soils on ridgetops and side slopes 
im areas where bedrock is near the surface. These soils 
are loamy and are underlain by dolomite bedrock. The 
native vegetation was mixed hardwood forest. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 4 inches thick. The 
subsoil is about 15 inches thick. It is brown, friable 
silt loam in the upper part; dark-brown, firm silty clay 
loam in the middle part; and dark-brown, firm gravelly 
clay loam in the lower part. Light brownish-gray, 
creviced dolomite is at a depth of 19 inches. 

The available water capacity is low, and permeabil- 
ity is moderate. The depth of root penetration is 
limited by dolomite, but some roots extend into crevices 
which are filled with subsoil material. Natural fertility 
is medium. The organic-matter content of the surface 
layer is moderately low to moderate. 

Most areas of gently sloping and sloping soils are 
used for corn, small grains, legumes, and other crops 
commonly grown in the county. Most areas of mod- 
erately steep soils are used for hay, pasture, woodland, 
or wildlife habitat. 

Representative profile of Ritchey silt loam, 12 to 20 
percent slopes, eroded, approximately 1,320 feet east 
and 1,000 feet south of the center of sec. 29, T. 15 N., 
R. 13 E., taken from an uneroded part of a cultivated 
field now idle: 


Ap—0 to 4 inches; very dark grayish-brown (10YR 3/2) 
silt loam; moderate, fine and medium, granular 
structure; very friable; many roots; few pores; 
neutral; clear, smooth boundary. 

Bi—4 to 8 inches, brown (10YR 4/3) heavy silt loam; 
moderate, very fine, subangular blocky structure; 
friable; common roots; common pores; some very 
dark grayish-brown (10YR 3/2) soil material in 
old worm and root channels; neutral; clear, smooth 
boundary. 

B21t—8 to 11 inches, dark-brown (10YR 38/8) silty clay 
loam; moderate, very fine, subangular blocky struc- 
ture; firm; few roots; common pores; thick, con- 
tinuous, dark-brown (7.5YR 8/2) clay films on 
faces of most peds and in pores and channels; 
about 18 percent, by volume, is sand coarser than 
very fine sand; neutral; clear, smooth boundary. 

TIB22t—11 to 19 inches, dark-brown (10YR 3/3) gravelly 
clay loam; moderate, very fine, subangular blocky 
structure; firm; few roots; common pores; thick 
dark-brown (7.5YR 8/2) clay films on faces of 
most peds and in pores and channels; about 25 
percent gravel, by volume, mostly rounded, partly 
weathered dolomite fragments that have some 
chert and igneous pebbles; mildly alkaline; abrupt, 
irregular boundary. 

IITR—19 inches, light brownish-gray (2.5Y 6/2) ereviced 
dolomite. 


The solum is 10 to 20 inches thick and overlies dolomite. 
The Ap horizon is very dark grayish brown, dark brown, 
or dark grayish brown and is 4 to 9 inches thick. The IIB2t 
horizon is clay loam or sandy clay loam 4 to 12 inches thick. 
Gravel content of the IIB2t horizon is as much as 30 per- 
cent, by volume. In most places the IIITR horizon is creviced, 
and material from the IIB horizon fills these crevices. 

Ritchey soils are near LeRoy, Knowles, and Ripon soils. 
Ritchey soils are underlain by dolomite bedrock and LeRoy 


soils by very gravelly sandy loam till in which the coarse 
fragments are mostly angular dolomite. Ritchey soils are 
shallower to dolomite than Knowles and Ripon soils and 
ee a thinner or lighter-colored A horizon than Ripon 
sols. 

RhB2—Ritchey silt loam, 2 to 6 percent slopes, 
eroded. This soil is gently sloping and is on broad 
ridgetops and upper side slopes in areas where dolomite 
is at a shallow depth. Areas are elongated and cover 
3 to 40 acres. 

This soil has a surface layer that is about 2 inches 
thicker than that of the soil described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Knowles, LeRoy, and Ripon soils; small areas of 
sloping and uneroded and severely eroded Ritchey silt 
loam; and small areas which have dolomite fragments 
in the surface layer and throughout the surface layer 
and subsoil. In some places the surface layer is fine 
sandy loam. 

Runoff is medium, and the hazard of erosion is 
slight to moderate. The soil has a low available water 
capacity which limits crop yields during most seasons. 

With proper management this soil is suited to most 
of the farm crops commonly grown in the county, but 
it is better suited to perennial hay and pasture plants. 
These deep-rooted crops can grow into the soil-filled 
crevasses of the dolomite and make better use of the 
shallow root zone. Most of the acreage is used for crops, 
but a few areas are in native woodland. The main con- 
cerns of management are maintaining organic-matter 
content and tilth, conserving moisture, reducing run- 
off, and controlling erosion. Capability unit IIIe—3; 
woodland group 8d1; recreation group 5; wildlife 
group 4; tree and shrub group 2. 

RhC2—Ritchey silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on narrow ridgetops 
and side slopes in areas where dolomite is at a shallow 
depth. Areas are elongated and cover 3 to 30 acres. 

This soil has a surface layer that is about 2 inches 
thicker than that of the soil described as representative 
of the series. 

Included with this soil in mapping are small areas 
of LeRoy, Lomira, Knowles, and Rotamer soils and 
small areas of gently sloping or moderately steep and 
uneroded or severely eroded Ritchey silt loam. The sur- 
face layer of most of the severely eroded soils is silty 
clay loam or clay loam. In some areas the surface layer 
is sandy loam. Also included are small areas where 
dolomite fragments are on the surface and throughout 
the surface layer and subsoil. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The soil has a low available water capacity that 
limits crop yields during most seasons. 

With proper management this soil can be used for 
most of the farm crops commonly grown in the county, 
but it is better suited to perennial hay and pasture 
plants. These deep rooted crops can grow into the soil- 
filled crevasses of the dolomite and make better use of 
the shallow root zone. Most of the acreage is used for 
crops, but a few areas are in native woodland. The main 
concerns of management are maintaining organic- 
matter content and tilth, conserving moisture, reducing 
runoff, and controlling erosion. Capability unit I[Ve-3; 
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woodland group 3d1; recreation group 5; wildlife group 
4; tree and shrub group 2. 

RhD2—-Ritchey silt loam, 12 to 20 percent slopes, 
eroded. This soil is moderately steep and is on side 
slopes along deeply incised natural drainageways and 
other breaks in the underlying dolomite. Areas are 
elongated and cover 8 to 30 acres. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of LeRoy, Lomira, Knowles, and Rotamer soils. Also 
included are small areas of sloping or steep and un- 
eroded or severely eroded Ritchey silt loam. The sur- 
face layer of most of the severely eroded soils is silty 
clay loam or clay loam. In some places the surface 
layer is sandy loam or dolomite fragments are on the 
surface and throughout the surface layer and subsoil. 

Runoff is rapid, and the hazard of erosion is severe. 
In some places tillage is hampered by dolomite frag- 
ments. 

This soil is generally not suited to cultivated crops 
because of the low available water capacity and the 
severe hazard of erosion. This soil is better suited to 
woodland or wildlife habitat. Most of the acreage is in 
pasture or woodland. Many areas that have been 
cropped in the past are now idle and reverting back 


to woodland. Where properly managed this soil can be 
used for pasture. The main concerns of management 
are maintaining plant cover and reducing erosion. Ca- 
pability unit Vie-3 ; woodland group 3d2; recreation 
group 5; wildlife group 4; tree and shrub group 2. 


Rock Land and Ritchey Soils 


RkE—Rock land and Ritchey soils, 6 to 45 percent 
slopes. This mapping unit consists of sloping to very 
steep, well drained to excessively drained, shallow or 
very shallow soils and exposures of bedrock (fig. 10). 
Most areas are underlain by dolomite, but small areas 
are underlain by sandstone. Rock land and Ritchey 
soils may occur either separately or together in an in- 
dividual delineation. Where both soils occur, Rock land 
makes up 30 to 75 percent of the unit. Most areas are 
long and narrow and cover 8 to 35 acres, 

Slopes are generally uniform and convex. Soil ma- 
terial covers the rock in some areas and fills crevices 
in the dolomite, The soil material is generally less than 
20 inches thick, but in some small areas it is 3 to 4 
feet thick. It is silt loam, silty clay loam, loam, clay 
loam, or sandy loam and commonly contains dolomite 
fragments. 


Figure 10,—Area of Rock land and Ritchey soils. Many exposures of bedrock and fragments of rock are on the surface and scattered 
throughout the soil material. 
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Included in mapping are small areas of Knowles, 
LeRoy, Lomira, and Markesan soils. Also included are 
ae outcrops that have vertical or nearly vertical 
slopes. 

Runoff is medium to very rapid, and the hazard of 
erosion is moderate to very severe. 

This unit is not suitable for cultivation because of 
rock fragments and bedrock outcrops. It is better suited 
to recreation or wildlife habitat. Most areas are in 
woodland, but some are in native grasses. Some of the 
acreage is pastured, but yields are low. The main con- 
cerns of management are maintaining plant cover and 
reducing erosion. Capability unit VIIIs—10; woodland 
group 6s1; recreation group 5; wildlife group 10; tree 
and shrub group not assigned. 


Rock Outcrop 


Ro—Rock outcrop. This mapping unit consists of 
moderately steep to very steep exposures of igneous 
bedrock. It is on hills and knobs where the igneous 
bedrock protrudes through the sedimentary bedrock 
and glacial deposits. Areas are more than 90 percent 
bedrock outcrop, rounded in shape, and cover 5 to 35 
acres. Slopes are complex. 

The rock outcrop is fractured and creviced. Most of 
the cracks and crevices are filled with soil material 
that formed mainly in wind-blown material and de- 
caying plant remains. In most areas some trees and 
some small shrubs grow in these soil-filled crevices. 
A thin mat of plant litter covers the rock in some 
areas. 

Runoff is very rapid. Except in crevices, erosion 
removes soil material as fast as it forms. This land 
is not suitable for cultivation because it is essentially 
bare bedrock. It is suitable as a source of granite for 
gravestone and building material and has been quarried 
for this purpose in the past. It is also suitable for 
recreation or wildlife habitat. Most of the acreage is in 
woodland, but tree growth is generally very slow. Ca- 
pability unit VIIIs—10; woodland group 6s1; recrea- 
tion group 5; wildlife group 10; tree and shrub group 
not assigned. 


Rodman Series 


The Rodman series consists of sloping to very steep, 
excessively drained soils on outwash plains and ter- 
races. These soils are loamy and are underlain by 
stratified sand and gravel. The native vegetation was 
hardwood forest or, on the more open sites, a mixture 
of prairie grasses and oaks. 

In a representative profile the surface layer is very 
dark grayish-brown gravelly sandy loam about 5 inches 
thick. The subsoil is brown, very friable gravelly sandy 
loam 6 inches thick. The substratum is light yellowish- 
brown, loose sand and gravel to a depth of 60 inches. 

The available water capacity is very low, and per- 
meability is very rapid. The depth of root penetration 
is limited by sand and gravel. Natural fertility is low. 
The organic-matter content of the surface layer is 
moderate. 

These soils are better suited to close growing pasture 
plants, woodland, or wildlife habitat than to cultiva- 
tion. Most of the acreage is used for pasture, wood- 


land, or wildlife habitat. Many areas that were once 
cultivated are now used for pasture or are idle. There 
are gravel pits in many areas, and the underlying 
deposits are a good source of sand and gravel. 

Representative profile of Rodman gravelly sandy 
loam, 6 to 20 percent slopes, 1,225 feet south and 37 
feet east of the northwest corner of the SW14, sec. 16, 
T. 14N., R. 12 E., in a cultivated field: 


Ap—0 to 5 inches, very dark grayish-brown (10YR 3/2) 
gravelly sandy loam; weak, fine, granular struc- 
ture; very friable; many roots; common pores; 
about 15 percent gravel, by volume; mildly alka- 
line; abrupt, smooth boundary. 

B2--5 to 11 inches, brown (7.5YR 4/4) gravelly sandy 
loam; weak, medium, subangular blocky structure; 
very friable; common roots; common pores; clay 
bridging between sand grains; about 45 percent 
gravel, by volume; mildly alkaline; abrupt smooth 
boundary. 

C—11 to 60 inches, light yellowish-brown (10YR 6/4) 
stratified sand and gravel; single grained; loose; 
strong effervescence; moderately alkaline. 


The solum is 8 to 15 inches thick and overlies sand and 
gravel, The A horizon is black, very dark brown, very dark 
gray, or very dark grayish brown and is 4 to 8 inches thick. 
Gravel content ranges from 15 to about 50 percent. The B 
horizon is gravelly or very gravelly sandy loam or loam 4 
to 8 inches thick. The C horizon is layers of sand interbedded 
with gravel. The thickness of these individual layers ranges 
from less than 1 inch to several feet. 

Rodman soils are near Boyer soils. They have a thinner 
gol that has more gravel in the upper part than Boyer 
SOs. 

RsD—Rodman gravelly sandy loam, 6 to 20 percent 
slopes. This soil is sloping and moderately steep and 
is on ridges and knobs and along drainageways of the 
outwash plains and terraces. Areas are elongated along 
drainageways and irregularly shaped on ridges and 
knobs and cover 3 to 25 acres. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Boyer soils. Also included are areas of steep and 
eroded or severely eroded Rodman gravelly sandy loam 
and areas where the underlying outwash deposits are 
sandy and lack appreciable gravel content. 

Runoff is medium, and the hazard of erosion is 
severe. 

This soil is generally not suited to cultivated crops. 
It is better suited to woodland or wildlife habitat. 
Most of the acreage is used for woodland or wildlife 
habitat, and a few areas are in pasture. Some areas 
that were once cultivated are now reverting back to 
woodland. The main concerns of management are 
maintaining plant cover and reducing erosion, Ca- 
pability unit VIs-5; woodland group 4f2; recreation 
group 2; wildlife group 4; tree and shrub group 2. 

RsE—Rodman gravelly sandy loam, 20 to 35 per- 
cent slopes. This soil is steep and very steep and is on 
ridges and knobs and along drainageways of the out- 
wash plains and terraces. Areas are elongated along 
drainageways and irregularly shaped on ridges and 
knobs and cover 3 to 25 acres. 

This soil has a surface layer about 2 inches thinner 
than that of the soil described as representative of 
the series. 

Included with this soil in mapping are smal] areas 
of moderately steep and eroded Rodman gravelly 
sandy loam. Also included are areas where the under- 


52 SOIL SURVEY 


lying outwash deposits are sandy and lack appreciable 
gravel content. ; 

Runoff is rapid, and the hazard of erosion is very 
severe. 

This soil is best suited to woodland or wildlife 
habitat, and it is used for those purposes. The main 
concerns of management are maintaining plant cover 
and reducing erosion. Capability unit VIJs—5; wood- 
land group 4f2; recreation group 2; wildlife group 4; 
tree and shrub group 2. 


Rotamer Series 


The Rotamer series consists of gently sloping to 
steep, well-drained soils on till plains and moraines. 
These soils are loamy and are underlain by gravelly 
sandy loam glacial till. The native vegetation was a 
mixed hardwood forest with prairie grasses growing 
in the more open stands. 

In a representative profile the surface layer is very 
dark grayish-brown sandy loam about 7 inches thick 
(fig. 11). The subsoil is about 12 inches thick. It is 
brown, friable loam in the upper part; brown, firm 
clay loam in the middle part; and brown, friable 
sandy loam in the lower part. The substratum is 


ation 


Figure 11.—Profile of Rotamer soil underlain by gravelly sandy 
loam glacial till at a depth of about 21 inches. 


brown, very friable gravelly sandy loam to a depth of 
60 inches. 

The available water capacity is moderate, and per- 
meability is moderate. Natural fertility is medium. 
The organic-matter content of the surface layer is 
moderate. 

Most areas of gently sloping and sloping soils are 
used for corn, small grains, legumes, and other crops 
commonly grown in the county. Most areas of mod- 
erately steep and steep soils are used for hay, pasture, 
woodland, or wildlife habitat. 

Representative profile of Rotamer sandy loam, 6 to 
12 percent slopes, eroded, approximately 20 feet east 
and 400 feet north of the southwest corner of sec. 
26, T. 17 N., R. 13 E., in a cultivated field: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 8/2) 
sandy loam; weak, medium, subangular blocky 
structure; very friable; common roots; eommon 
pores; some brown (7.5YR 4/4) subsoil in worm 
channels and mixed with matrix by plowing; mildly 
alkaline; abrupt, smooth boundary. 

B21t-—-7 to 9 inches, brown (7.5YR 4/4) loam; moderate, 
very fine, subangular blocky structure; friable; 
common roots; common pores; some very dark 
grayish-brown (10YR 3/2) soil material in worm 
and root channels; thin, patchy clay films on faces 
of peds and in pores and channels; mildly alkaline; 
clear, smooth boundary. 

B22t—9 to 17 inches, brown (7.5YR 4/4) light clay loam; 
moderate, very fine, subangular blocky structure; 
firm; common roots; common pores; thin patchy 
clay films on faces of peds and in pores and chan- 
nels; mildly alkaline; clear, wavy boundary. 

B3t—17 to 19 inches, brown (7.5YR 4/4) sandy loam; weak, 
medium, subangular blocky structure; friable; 
common roots; common pores; clay bridging be- 
tween sand grains; neutral; clear, smooth bound- 


ary. 

C—19 to 60 inches, brown (10YR 5/3) gravelly sandy loam; 
massive; very friable; few roots; common pores; 
about 80 percent gravel, by volume; strong effer- 
vescence; moderately alkaline; calcium carbonate 
equivalent is 20 percent. 


The solum is 12 to 24 inches thick and overlies calcareous, 
gravelly sandy loam till. The A horizon is very dark grayish 
brown, dark brown, or very dark brown and is 6 to 9 inches 
thick. The B2t horizon is heavy loam, clay loam, or sandy 
elay loam 6 to 15 inches thick. Coarse fragments, including 
cobbles and boulders, in the C horizon range from 5 to about 
35 percent, by volume. 

Rotamer soils are near Grellton, Griswold, and Kidder 
soils. Rotamer soils have a thinner solum than the others. 
They lack the silt loam layer that occurs in the B horizon 
of Grellton soils. 

RtB2—Rotamer sandy loam, 2 to 6 percent slopes, 
eroded. This soil is gently sloping and is on broad 
ridgetops and valley floors of the till plains. Areas are 
irregular in shape and cover 3 to 160 acres. 

Included with this soil in mapping are small areas 
of Lapeer and Okee soils and small areas of sloping 
and uneroded or severely eroded Rotamer sandy loam. 
In some small areas slopes are less than 2 percent; the 
surface layer is silt loam, loam, or loamy fine sand; 
or gravel or cobbles and boulders are on the surface 
and throughout the surface layer and subsoil. In other 
places, the substratum is stratified sand and gravel or 
dolomite bedrock is at a depth of 45 to 60 inches. 

Runoff is medium, and the hazard of erosion is slight. 
In some places tillage is hampered by cobbles and 
boulders. 

With proper management, this soil is suitable for 
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all the farm crops commonly grown in the county. 
Most of the acreage is used for crops. The main con- 
cerns of management are maintaining organic-matter 
content, conserving moisture, reducing runoff, and 
controlling erosion. Capability unit IIe-1; woodland 
group not assigned; recreation group 1; wildlife group 
5; tree and shrub group 1. 

RtC2—Rotamer sandy loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on till plains and 
moraines. Areas are irregular in shape and cover 3 to 
140 acres. This soil has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Lapeer and Okee soils and small areas of gently 
sloping or moderately steep and uneroded or severely 
eroded Rotamer sandy loam. In some places the sur- 
face layer is silt loam, loam, or loamy fine sand; gravel 
or cobbles and boulders are on the surface throughout 
the surface layer and subsoil; the substratum is 
stratified sand and gravel; or dolomite bedrock is at 
a depth of 45 to 60 inches. 

Runoff is medium, and the hazard of erosion is mod- 
erate. In some places tillage is hampered by cobbles 
and boulders. 

With proper management, this soil is suitable for 
all the farm crops commonly grown in the county. 
Most of the acreage is used for crops. The main con- 
cerns of management are maintaining organic-matter 
content, conserving moisture, reducing runoff, and 
controlling erosion. Capability unit I[le-1; woodland 
group not assigned; recreation group 1; wildlife group 
5; tree and shrub group 1. 

RtD2—Rotamer sandy loam, 12 to 20 percent slopes, 
eroded. This soil is moderately steep and is on 
moraines and along drainageways of the till plains. 
Areas are long and narrow along drainageways and 
irregularly shaped on moraines and cover 3 to 40 acres. 

This soil has a surface layer and subsoil which, com- 
bined, are about 3 to 5 inches thinner than in the soil 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Lapeer and Okee soils and small areas of sloping 
and uneroded or severely eroded Rotamer sandy loam. 
In some small areas slopes are as much as 80 percent. 
In some places the surface layer is silt loam, loam, or 
loamy fine sand. In some small areas gravel or cobbles 
and boulders are on the surface and throughout the 
surface layer and subsoil. And in places the substratum 
is stratified sand and gravel, or dolomite bedrock is 
at a depth of 45 to 60 inches. 

Runoff is rapid, and the hazard of erosion is severe. 
In some places tillage is hampered by cobbles and 
boulders. 

This soil is best suited to pasture, woodland, or 
close-growing crops. Most of the acreage is used for 
pasture or woodland, and some is used for row crops. 
The main concerns of management are maintaining 
the content of organic matter, conserving moisture, 
reducing runoff, and controlling erosion. Capability 
unit [Ve-1; woodland group not assigned; recrea- 
tion group 1; wildlife group 5; tree and shrub group 1. 

RtE—Rotamer sandy loam, 20 to 30 percent slopes. 
This soil is steep and is on moraines and along 


drainageways of the till plains. Most areas are elon- 
gated and cover 3 to 20 acres. 

This soil has a surface layer and subsoil which, 
combined, are about 2 to 3 inches thinner than in the 
soil described as representative of the series. 

Included with this soil in mapping are small areas 
of Lapeer soils and small areas of moderately steep 
and eroded or severely eroded Rotamer sandy loam. 
In some small areas the surface layer is loam or loamy 
fine sand; gravel is on the surface and throughout the 
surface layer and subsoil; the substratum is stratified 
sand and gravel; or dolomite bedrock is at a depth of 
45 to 60 inches. 

Runoff is rapid, and the hazard of erosion is very 
severe. 

This soil is generally not suited to row crops. It is 
better suited to pasture, woodland, or wildlife habitat. 
Most of the acreage is used for pasture, woodland, or 
wildlife habitat. The main concerns of management 
are maintaining plant cover and reducing erosion on 
pasture. Capability unit VIe-1; woodland group not 
assigned; recreation group 1; wildlife group 5; tree 
and shrub group 1. 


St. Charles Series 


The St. Charles series consists of nearly level to 
sloping, well drained and moderately well drained soils 
on till plains. These soils are loamy and are underlain 
by gravelly sandy loam glacial till. The native vege- 
tation was mixed hardwood forest. Some areas of these 
soils are saturated with water below a depth of 3 to 
5 feet during wet periods. 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 9 inches thick. The sub- 
soil is about 45 inches thick. It is dark yellowish- 
brown, friable silt loam in the upper part; dark 
yellowish-brown, firm silt loam grading to yellowish- 
brown, friable silt loam in the middle part; and dark 
brown, friable sandy loam in the lower part. The 
lower part has grayish-brown mottles. The substratum 
is yellowish-brown, very friable gravelly sandy loam 
to a depth of 60 inches. 

The available water capacity is high, and perme- 
ability is moderate. Natural fertility is high. The 
organic-matter content of the surface layer is mod- 
erately low to moderate. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. 

Representative profile of St. Charles silt loam, 2 to 
6 percent slopes, approximately 1,075 feet south and 
325 feet west of the northeast corner of the SE14, sec. 
6, T. 15 N., R. 18 E., in a cultivated field: 


Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt 
loam; moderate, very fine, granular structure; very 
friable; common roots; common pores; some dark 
yellowish-brown (10YR 4/4) subsoil in worm casts 
and mixed with matrix by plowing; mildly alka- 
line; abrupt, smooth boundary. 

B21t—9 to 18 inches, dark yellowish-brown (10YR 4/4) silt 
loam; moderate, very fine, subangular blocky struc- 
ture; friable; common roots; common pores; some 
dark grayish-brown (10YR 4/2) soil material in 
worm and root channels; many thin clay films on 
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faces of peds and in pores and channels; neutral; 
clear, smooth boundary. 

B22t—13 to 30 inches, dark yellowish-brown (10YR 4/4) 
heavy silt loam; moderate, medium, prismatic 
structure parting to moderate, fine and very fine, 
subangular blocky; firm; common roots; common 
pores; few thick clay films on faces of some peds 
and many thin clay films on faces of peds and in 
pores and channels; slightly acid; gradual, wavy 
boundary. 

B23t—30 to 48 inches, yellowish-brown (10YR 5/4) silt 
loam; moderate, medium, prismatic structure part- 
ing to moderate, coarse, subangular blocky; fri- 
able; common roots; common pores; few, thick, 
brown (10YR 4/3) clay films on faces of some 
peds and in root channels and common, thin clay 
films on faces of peds and in pores and channels; 
medium acid; clear, wavy boundary. 

IIB3t—48 to 54 inches, dark-brown (7.5YR 4/4) heavy 
sandy loam; few, fine, prominent grayish-brown 
(2.5Y 5/2) mottles; weak, coarse, subangular 
blocky structure; friable; few roots; common 
pores; few, very thick, very dark brown (10YR 
2/2) clay films in channnels and many thin clay 
films on faces of peds; slightly acid; gradual, wavy 
boundary. 

TIC—54 to 60 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; massive; very friable; few roots; 
common pores; about 25 percent gravel, by volume; 
strong efferescence; moderately alkaline; calcium 
carbonate equivalent is 35 percent. 


The solum is 48 to about 70 inches thick and overlies 
calcareous gravelly sandy loam glacial till. The silty eolian 
mantle is 40 to about 60 inches thick. The Ap horizon is 
dark grayish brown, very dark grayish brown, dark brown, 
or brown and is 6 to 9 inches thick. The B2t horizon is silt 
loam, heavy silt loam, or silty clay loam 30 to 55 inches 
thick. The IIB8t horizon is clay loam, sandy clay loam, 
heavy sandy loam, or sandy loam 4 to 10 inches thick. 
Coarse fragments, including cobbles and boulders, in the 
IIC horizon range from 15 to 50 percent, by volume. In some 

laces mottles are in the middle and lower parts of the B 

orizon and in the C horizon. 

St. Charles soils are near Dodge and Lomira soils. They 
have a thicker mantle of silty eolian sediments and a 
thicker solum than Dodge and Lomira soils. 

ScA—St. Charles silt loam, 0 to 2 percent slopes. 
This soil is nearly level and is on the broad ridgetops 
and valley floors of till plains. Areas are rounded or 
oblong and cover 3 to 60 acres. ' ; 

This soil has a surface layer and subsoil which, 
combined, are about 5 inches thicker than in the soil 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Joy soils and small areas of gently sloping St. 
Charles silt loam. In places coarse fragments in the 
substratum are more than 50 percent, by volume, and 
are mostly angular dolomite fragments. In some places 
dolomite bedrock is at a depth of 60 to 72 inches or 
the soil is underlain by stratified sand and gravel. 

Runoff is slow. This soil has few limitations. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. This soil can be cropped 
intensively where management includes regular addi- 
tions of organic matter and maintaining tilth. Ca- 
pability unit I-4; woodland group lol; recreation 
group 1; wildlife group 1; tree and shrub group 1. 

ScB—St. Charles silt loam, 2 to 6 percent slopes. 
This soil is gently sloping and is on broad ridgetops 
and valley floors of the till plains. Areas are irregular 
in shape and cover 3 to 180 acres. This soil has the 
profile described as representative of the series, 


Included with this soil in mapping are small areas 
of Joy and LeRoy soils and small areas of nearly level 
or sloping and eroded or severely eroded St. Charles 
silt loam. In some places the content of coarse frag- 
ments in the substratum is more than 50 percent, by 
volume and the coarse fragments are mostly angular 
dolomite. And in places dolomite bedrock is at a depth 
of 50 to 60 inches or the soil is underlain by stratified 
sand and gravel. 

Runoff is medium, and the hazard of erosion is 
slight. 

This soil is suitable for all the farm and vegetable 
crops commonly grown in the county. Most of the 
acreage is used for crops. The main concerns of 
management are maintaining the level of organic 
matter and good tilth, conserving moisture, reducing 
runoff, and controlling erosion. Capability unit Ile—1; 
woodland group lol; recreation group 1; wildlife 
group 1; tree and shrub group 1. 

ScC2—St. Charles silt loam, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on side slopes of the 
till plains. Areas are irregular in shape and cover 3 
to 70 acres. 

This soil has a surface layer that is about 2 inches 
thinner than that of the soil described as representa- 
tive of the series, and the surface layer and subsoil 
combined are about 6 inches thinner. 

Included with this soil in mapping are small areas 
of Knowles soils and of gently sloping and uneroded 
or severely eroded St. Charles silt loam. In some places 
slopes are as much as 20 percent; the content of coarse 
fragments in the substratum is more than 50 per- 
cent, by volume, and the coarse fragments are mostly 
angular dolomite; dolomite bedrock is at a depth of 
45 to 60 inches; or the underlying material is 
stratified sand and gravel. 

Saas is medium, and the hazard of erosion is mod- 
erate, 

With proper management this soil is suited to all 
the farm crops commonly grown in the county. Most 
of the acreage is used for crops. The main concerns 
of management are maintaining the level of organic 
matter and good tilth, conserving moisture, reducing 
runoff, and controlling erosion. Capability unit IIIe-1; 
woodland group lol; recreation group 1; wildlife 
group 1; tree and shrub group 1. 


Sisson Series 


The Sisson series consists of gently sloping to mod- 
erately steep, well-drained soils along drainageways, 
on till plains, and in old glacial lake basins. These soils 
are loamy and are underlain by stratified silt, silt 
loam, and very fine sand lacustrine deposits. 

In a representative profile the surface layer is dark 
grayish-brown loam about 7 inches thick. The subsoil 
is about 32 inches thick. It is brown loam in the upper 
part; brown, firm clay loam and dark yellowish- 
brown, friable loam in the middle part; and brown, 
friable silt loam in the lower part. The substratum is 
brown, friable stratified silt, silt loam, and very fine 
sand to a depth of 60 inches. 

The available water capacity is high, and perme- 
ability is moderate. Natural fertility is high. The 
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organic-matter content of the surface layer is mod- 
erately low to moderate. 

Most of the acreage is used for corn, small grains, 
legumes, and other crops commonly grown in the 
county. Some areas are used for pasture, and a few 
are used as woodland. 

Representative profile of Sisson loam, 2 to 6 percent 
slopes, approximately 400 feet north and 400 feet east 
of the southwest corner of sec. 23, T. 16 N., R 138 E., 
in a cultivated field: 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; 
common roots; common pores; some brown (lLOYR 
4/3) subsurface soil in worm casts and mixed with 
matrix by plowing; neutral; abrupt, smooth bound- 


ary. 

B1l—7 to 12 inches, brown (10YR 4/3) loam; weak, fine 
and very fine, subangular blocky structure; friable; 
common roots; common pores; some dark grayish- 
brown (10YR 8/2) soil material in old worm and 
root channels; slightly acid; clear, smooth bound- 


ary. 

B21t—12 to 34 inches, brown (7.5YR 4/4) clay loam; weak, 
medium, subangular blocky structure; firm; few 
roots; common pores; many thin clay films on 
faces of peds and in pores and channels; slightly 
acid; clear, smooth boundary. 

B22t—34 to 37 inches, dark yellowish-brown (10YR 4/4) 
loam; moderate, medium, subangular blocky struc- 
ture; friable; few roots; common pores; many thin 
clay ‘films on faces of peds and in pores and chan- 
nels; slightly acid; abrupt, smooth boundary. 

IIB3t—37 to'39 inches, brown (1OYR 5/8) silt loam; mod- 
erate, medium and thick, Hey structure parting 
to moderate, fine and very fine, subangular blocky; 
friable; few roots; common pores; thin dark- 
brown (7.5YR 4/4) clay films on faces of peds; 
a few thin lenses of very fine sand; mildly alkaline; 
abrupt, smooth bee ee 

TIC—39 to 60 inches, brown (10YR 5/3) stratified silt, silt 
loam, and very fine sand; friable; few pores; 
strong effervescence; moderately alkaline. 


The solum is 24 to 42 inches thick, and free carbonates 
are at a depth of 24 to 42 inches. The “f horizon is brown 
or dark grayish brown and is 6 to 9 inches thick. The B2t 
horizon is heavy loam, clay loam, or sandy clay loam 12 to 
30 inches thick. The IIB8t horizon is silt loam or loam that 
has some evidence of stratification and is 2 to 6 inches thick. 
The 1IC horizon is dominantly stratified silt, silt loam, and 
very fine sand put has thin lenses of sand, fine sand, or ’ silty 
oe loam in places. 

isson soils are near Briggsville and Kibbie soils. Sisson 
soils are underlain by stratified silt, silt loam, and very 
fine sand and Briggsville soils by stratified silt cla loam, 
silty clay, and clay. Sisson soils are well drained, and Kibbie 
soils are somewhat poorly drained. 
_ SnB—Sisson loam, 2 to 6 percent slopes. This soil 
is gently sloping and is along drainageways of the till 
plains and old glacial lake basins. Areas are irregular 
in shape and cover 3 to 25 acres. This soil has the 
profile described as representative of the series. 
Included with this soil in mapping are small areas 
of Kibbie soils and of sloping and eroded or severely 
eroded Sisson loam. Some small areas have slopes 
of less than 2 percent. In some places the surface 
layer is sandy loam or loamy fine sand or the sandy 
mantle is more than 20 inches thick. And some small 
areas are underlain by massive silts which lack stratifi- 
cation or by stratified sand and gravel. : 
Runoff is medium, and the hazard of erosion is 
slight. ; 
This soil is suited to all the farm and vegetable 
crops commonly grown in the county. Most of the 


acreage is used for crops. The main concerns of 
management are maintaining the level of organic 
matter, conserving moisture, reducing runoff, and 
controlling erosion. Capability unit Ile-1; woodland 
group lol; recreation group 1; wildlife group 1; tree 
and shrub group 1. 

SnC€2—Sisson loam, 6 to 12 percent slopes, eroded. 
This soil is sloping and is along drainageways of the 
till plains and old glacial lake basins. Areas are elon- 
gated to irregular in shape and cover 3 to 35 acres. 

This soil has a surface layer and subsoil which, 
combined, are about 3 to 5 inches thinner than in the 
soil described as representative of the series. 

Included with this soil in mapping are small areas 
of gently sloping or moderately steep and uneroded or 
severely eroded Sisson loam. In some places the sur- 
face layer is sandy loam or loamy fine sand. Some 
small areas have a sandy mantle more than 20 inches 
thick, are underlain by massive silts which lack 
stratification, or are underlain by stratified sand and 
gravel. 

non is medium, and the hazard of erosion is mod- 
erate. 

This soil is suited to all the farm crops commonly 
grown in the county. Most of the acreage is used for 
crops. The main concerns of management are main- 
taining the level of organic matter, conserving mois- 
ture, reducing runoff, and controlling erosion. 
Capability unit IT[e-1; woodland group 101; recrea- 
tion group 1; wildlife group 1; tree and shrub group 1. 

SnD2—Sisson loam, 12 to 20 percent. slopes, eroded. 
This soil is moderately steep and is along drainage- 
ways and depressions of the till plains and old glacial 
lake basins. The areas are elongated to irregular in 
shape and cover 3 to 25 acres. 

This soil has a surface layer and subsoil which, 
combined, are about 3 to 5 inches thinner than in the 
soil described as representative of the series. 

Included with this soil in mapping are small areas 
of sloping and uneroded or severly eroded Sisson 
loam. In some places the surface layer is sandy loam 
or loamy fine sand. Some small areas have a sandy 
mantle that is more than 20 inches thick, are underlain 
by massive silts which lack stratification, or are under- 
lain by stratified sand and gravel. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is best suited to pasture, woodland, or close 
growing crops. Most of the acreage is used for pasture 
or woodland, and some is used for crops. The main 
concerns of management are maintaining the level of 
organic matter, conserving moisture, reducing runoff, 
and controlling erosion. Capability unit I[Ve—-1; 
woodland group Irl; recreation group 1; wildlife 
group 1; tree and shrub group 1. 


Tustin Series 


The Tustin series consists of nearly level and gently 
sloping, well-drained soils in old glacial lake basins. 
These soils are sandy and have a clayey subsoil under- 
lain by clayey lacustrine deposits. 

In a representative profile the surface layer is very 
dark grayish-brown loamy fine sand about 8 inches 
thick. The subsurface layer is yellowish-brown and 
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pale-brown, loose fine sand 26 inches thick. The sub- 
soil is reddish-brown, firm clay 14 inches thick. The 
substratum is reddish-brown, firm silty clay to a depth 
of 60 inches. 

The available water capacity is low. Permeability 
is rapid in the sandy upper layer and slow in the clayey 
lower layer. Natural fertility is low. The organic- 
matter content of the surface layer is low. 

Most of the acreage is used for corn, small grains, 
legumes, and pasture. 

Representative profile of Tustin loamy fine sand, 1 
to 6 percent slopes, approximately 500 feet south and 
500 feet east of the northwest corner of NE14 of sec. 2, 
T. 17 N., R. 18 E., in a cultivated field: 


Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2) 

loamy fine sand; weak, medium, granular structure; 

very friable; common roots; common pores; 
slightly acid; abrupt, smooth boundary. 

to 81 inches, yellowish-brown (10YR 5/4) fine 

sand; very weak, coarse, subangular blocky struc- 

ture, single grained where disturbed; loose; few 
roots; many pores; neutral, clear, smooth boundary. 

A22—31 to 34 inches, pale-brown (10YR 6/3) fine sand; 
many, medium, prominent, yellowish-brown (10YR 
5/6) mottles; very weak, fine, subangular blocky 
structure; loose; few roots; many pores; neutral; 
clear, smooth boundary. 

TIB22t—-34 to 42 inches, reddish-brown (5YR 4/4) clay; 
moderate, medium, prismatic structure parting to 
moderate, very fine, angular and subangular 
blocky; firm; few roots; common pores; thin dis- 
continuous clay films on faces of peds; some gray 
(BY 6/1) coatings on faces of peds in cracks, 
especially in upper few inches of this horizon; 
slightly acid; clear, smooth boundary. 

IIB23t—42 to 48 inches, reddish-brown (5Y 4/4) clay; 
moderate, medium, prismatic structure parting to 
moderate, very fine, subangular blocky; firm; few 
pores; thin discontinuous clay films on faces of 
peds and gray (5Y 6/1) coatings of sandy loam 
on faces of a few peds; slightly acid; gradual, 
irregular boundary. 

I1C—48 to 60 inches, reddish-brown (5YR 4/4) silty clay; 
weak, medium, prismatic structure parting to 
weak, fine and very fine, subangular blocky; 
firm; mildly alkaline. 


The solum is 30 to 50 inches thick. The sandy mantle 
is 20 to 40 inches thick. The Ap horizon is very dark 
grayish brown, dark brown, or dark grayish brown and is 
6 to 9 inches thick. The A21 horizon is loamy fine sand, 
loamy sand, sand, or fine sand 8 to 25 inches thick. The A22 
horizon is loamy fine sand, loamy sand, sand, or fine sand 
3 to 10 inches thick. The IIB2t horizon is clay or silty clay 
8 to 15 inches thick. The IIC horizon is clay or silty clay. 

Tustin soils are near Briggsville and Zittau soils. Tustin 
soils have a 20- to 40-inch sandy mantle which Briggsville 
and Zittau soils lack. They are well drained, and Zittau 
soils are somewhat poorly drained. They are underlain by 
clayey lacustrine deposits and Zittau soils by sand. 


TuB—Tustin loamy fine sand, 1 to 6 percent slopes. 
This soil is nearly level and gently sloping and is in 
old glacial lake basins. Areas are elongated to irregular 
in shape and cover 8 to 80 acres. 

Included with this soil in mapping are small areas 
of Brems, Briggsville, Oakville, and Okee soils, and 
small areas of sloping and eroded Tustin loamy fine 
sand. In some places the surface layer is sand or fine 
sand, or more clay and less sand is in the surface and 
subsurface layers than in the representative soil. And 
in some places, the substratum is stratified silt loam, 
silty clay loam, silty clay, clay, and fine sand. 

Runoff is slow. The hazard of erosion is slight. This 
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soil is subject to soil blowing. It has a low available 
water capacity that limits crop yields during most 
seasons. Planting early in spring, before the soil has 
a chance to dry, is best. Later plantings, especially of 
small seeded crops, have a poor chance of survival. 

This soil is suited to irrigation. Most of the acreage 
is used for general farm crops. With fertilization, 
supplemental irrigation, and protection from _ soil 
blowing, this soil can be used for farm crops and 
certain vegetable crops. The main concerns of manage- 
ment are regularly supplying additions of organic 
matter, conserving moisture, and controlling erosion 
and soil blowing. Capability unit IITe—4; woodland 
group 801; recreation group 3; wildlife group 2; tree 
and shrub group 2. 


Urne Series 


The Urne series consists of gently sloping to steep, 
somewhat excessively drained soils on hills and ridges 
where the soil is relatively thin over glauconitic 
ee The native vegetation was mixed hardwood 

orest. 

In a representative profile the surface layer is dark 
grayish-brown loamy fine sand about 7 inches thick. 
The subsoil is about 30 inches thick. It is yellowish- 
brown, friable fine sandy loam in the upper part; 
dark yellowish-brown, friable gravelly fine sandy loam 
in the middle part; and olive-brown and olive, friable 
fine sandy loam in the lower part. The substratum is 
layers of light olive-brown, olive, and yellowish-brown, 
weakly cemented sandstone to a depth of 60 inches. 

_ The available water capacity is low, and permeability 
is moderately rapid. The depth of root penetration is 
limited by the underlying sandstone. Natural fertility 
is low. The organic-matter content of the surface 
layer is low. 

: Most of the gently sloping and sloping acreage 
is used for corn, small grains, and legumes. Most of 
the moderately steep and steep acreage is used for 
pasture, woodland, or wildlife habitat. 

Representative profile of Urne loamy fine sand, 2 to 
6 percent slopes, approximately 500 feet north and 
800 feet west of the center of sec. 21,T. 14.N.,R. 11 E., 
in a cultivated field: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand; weak, fine and very fine, subangular 
blocky structure; very friable; common roots; 
common pores; slightly acid; abrupt, smooth 
boundary. 

B1—7 to 18 inches, yellowish-brown (10YR 5/4) fine sandy 
loam; weak, fine and very fine, subangular blocky 
structure; friable; few roots; common pores; about 
10 percent sandstone pebbles, by volume; slightly 
acid; gradual, smooth boundary. 

B21-—18 to 22 inches, dark yellowish-brown (10YR 4/4) 
gravelly fine sandy loam; weak, medium and fine, 
subangular blocky structure; friable; few roots; 
about 20 percent sandstone pebbles, by volume; 
strongly acid; clear, smooth boundary. 

B22—22 to 37 inches, mixed olive (5Y 5/4) and olive-brown 
(2.5Y 4/4) fine sandy loam; weak, medium and 
fine, subangular blocky structure; friable; few 
roots; common pores; about 10 percent sandstone 
pebbles, by volume; strongly acid; gradual, ir- 
regular boundary. 

C—87 to 60 inches, layers of light olive-brown (2.5Y 5/4), 
olive (5Y 5/4), and yellowish-brown (10YR 5/4) 
weakly cemented sandstone; moderately alkaline. 
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The solum is 20 to 40 inches thick and overlies sandstone 
bedrock. The Ap horizon is very dark grayish brown, dark 
grayish brown, or dark brown and is 6 to 9 inches thick. The 
B1 horizon is sandy loam or fine sandy loam 5 to 15 inches 
thick. The B2 horizon is sandy loam or fine sandy loam 8 to 
20 inches thick. 

These soils are more acid in the B horizon and more 
alkaline in the C horizon than is defined as the range for 
the series, but these differences do not alter their usefulness 
or behavior. 

Urne soils are near Gotham sandstone substratum soils 
and have similar drainage to the Mecan soils. They have 
less sand and more clay in the solum than Gotham sandstone 
substratum soils. They have a thinner solum than Mecan 
soils. Urne soils are underlain b ow sandstone 
bedrock, and Mecan soils by gravelly loamy sand till. 

UrB—Urne loamy fine sand, 2 to 6 percent slopes. 
This soil is gently sloping and is on the broad ridgetops 
and valley floors in areas where the depth to sandstone 
is relatively shallow. Areas are irregular in shape and 
cover 8 to 25 acres. This soil has the profile described 
as representative of the series. 

Included with this soil in mapping are small areas 
of Gotham and Mecan soils and small areas of sloping 
and eroded or severely eroded Urne loamy fine sand. 
In some small areas the surface layer is loam or fine 
sandy loam or the underlying sandstone contains no 
glauconite. 

Runoff is medium. The hazard of erosion is slight. 
This soil is subject to soil blowing. It has a low 
available water capacity that limits crop yields during 
most seasons. 

Where properly managed, this soil is suitable for 
most of the farm crops commonly grown in the 
county. Most of the acreage is used for crops and 
pasture, but some is in woodland. The main concerns 
of management are regularly supplying additions of 
organic matter, conserving moisture, and controlling 
erosion and soil blowing. Capability unit IIIs-4; 
woodland group 801; recreation group 4; wildlife 
group 38; tree and shrub group 2. 

UrC2—Urne loamy fine sand, 6 to 12 percent slopes, 
eroded. This soil is sloping and is on side slopes where 
the depth to sandstone is relatively shallow. Most areas 
are elongated and cover 3 to 25 acres. 

This soil has a surface layer and subsoil which, 
combined, are about 3 to 5 inches thinner than in the 
soil described as representative of the series. 

Included with this soil in mapping are small areas 
of Gotham, Lapeer, and Mecan soils and small areas of 
gently sloping or moderately steep and uneroded or 
severely eroded Urne loamy fine sand. In some small 
areas the surface layer is loam or fine sandy loam or 
the underlying sandstone contains no glauconite. 

Runoff is medium. The hazard of erosion is moderate. 
This soil is subject to soil blowing. It has a low 
available water capacity that limits crop yields during 
most seasons, 

This soil is best suited to pasture, woodland, or 
wildlife habitat. Many areas are used for crops and 
pasture, but some are in woodland. The main concerns 
of management are regularly supplying additions of 
organic matter, conserving moisture, reducing runoff, 
and controlling erosion and soil blowing. Capability 
unit IIe-7; woodland group 301; recreation group 
4; wildlife group 3; tree and shrub group 2. 

UrD2—Urne loamy fine sand, 12 to 30 percent slopes, 


eroded. This soil is moderately steep and steep and is on 
side slopes in areas where the depth to sandstone is 
relatively shallow. Most areas are elongated and cover 
8 to 15 acres. 

This soil has a surface layer 1 to 2 inches thinner 
than that of the soil described as representative of the 
series, and the surface layer and subsoil combined are 
4 to 6 inches thinner. 

Included with this soil in mapping are small areas 
of Gotham sandstone substratum, Lapeer, Oakville, 
and Okee soils, and small areas of sloping and uneroded 
or severely eroded Urne loamy fine sand. In some small 
areas the surface layer is loam or fine sandy loam or 
the underlying sandstone contains no glauconite. 

Runoff is rapid. The hazard of erosion is severe. 
The soil is subject to soil blowing. It has a low available 
water capacity that limits crop yields during most 
seasons. 

This soil is best suited to pasture, woodland, or 
wildlife habitat. Some of the acreage is used for crops, 
and some is in woodland. The main concerns of 
management are regularly supplying additions of 
organic matter, conserving moisture, reducing runoff, 
and controlling erosion and soil blowing. Capability 
unit IVe-7; woodland group 3r1; recreation group 4; 
wildlife group 3; tree and shrub group 2. 


Willette Series 


The Willette series consists of nearly level, very 
poorly drained soils on flood plains and in drainage- 
ways, depressions, and old glacial lake basins, These 
soils are organic and are underlain by clayey lacustrine 
deposits. The native vegetation was marsh plants such 
as sedges, reeds, and grasses; shrubs such as willow, 
alder, and dogwood; and trees such as tamarack. Un- 
less these soils are drained, ground water is at or near 
the surface throughout the year. 

In a representative profile the organic layer is 
black nonsticky muck about 30 inches thick. The 
substratum, to a depth of 36 inches, is mixed dark 
gray and very dark gray, firm silty clay. Below this, 
is reddish-gray, firm clay mottled with gray and light 
olive brown to a depth of 60 inches. 

The available water capacity is very high. Permea- 
bility is rapid in the organic layers and slow in the 
substratum. The depth of root penetration is limited 
by the water table. Natural fertility is low. 

Where drained, most of the acreage is used for 
corn. Undrained areas provide good wetland wildlife 
habitat, and some are used for unimproved pasture. 

Representative profile of Willette muck, approxi- 
mately 390 feet west and 30 feet north of the center of 
sec. 30, T. 17 N., R. 13 E., in a formerly cultivated 
field, now idle: 

Oap—O to 8 inches, black (N 2/0 broken face and rubbed) 
sapric material; about 5 percent fiber, a trace 
rubbed; weak, fine, granular structure; nonsticky; 
mainly herbaceous fibers; neutral; abrupt, smooth 
boundary. 

Oa2—8 to 16 inches, black (N 2/0 broken face and rubbed) 
sapric material; about 5 percent fiber, a trace 
rubbed; weak, fine and medium, granular 
structure; nonsticky; mainly herbaceous fibers; 


neutral; abrupt, smooth boundary. 
Oa8—16 to 28 inches, black (5YR 2/1 broken face and 
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rubbed) sapric material; about 50 percent fiber, 5 
percent rubbed; weak, thick, platy structure; non- 
sticky; mainly herbaceous fibers; mildly alkaline; 
gradual, wavy boundary. 

OQa4-~28 to 80 inches, black (N 2/0 broken face and rubbed) 
sapric material; about 20 percent fiber, less than 5 
percent rubbed; weak, thick, platy structure; non- 
sticky; mainly herbaceous fibers; thin strata of 
dark gray (N 4/0) silty clay below a depth of 28 
inches; mildly alkaline; gradual, smooth boundary. 

IIC1g—30 to 36 inches, mixed dark-gray (5Y 4/1) and very 
dark gray (5Y 8/1) silty clay; massive; firm; few 
herbaceous fibers and woody fragments; mildly 
alkaline; diffuse, wavy boundary. 

IIC2—36 to 60 inches, reddish-gray (5Y 5/2) clay; common, 
fine, distinct, gray (N 5/0) mottles and few, fine, 
prominent, light olive-brown (2.5Y 5/4) mottles; 
massive; firm; a few plant fibers in the upper part; 
violent effervescence; moderately alkaline. 


The organic layer is 16 to 50 inches thick. The organic 
part of the subsurface and bottom tiers is mainly sapric 
material. In some places, however, thin layers of hemic 
material or fibric material are in the lower part of the 
organic layer. The organic material is mainly derived from 
herbaceous plants, but a few woody fragments % inch to 
several inches in diameter are in the lower part of the 
organic layer in some places. The IIC horizon is clay or 
silty clay. 

Willette soils are near Poy and Poygan soils. They are 
underlain by clayey lacustrine deposits, and Poy soils are 
underlain by sand. They have a 16- to 50-inch organic 
layer which Poy and Poygan soils lack. 


We—Willette muck. This soil is nearly level and is on 
flood plains and in drainageways, depressions, and old 
glacial lake basins. Most areas are irregular in shape 
and 8 to 200 acres in size, but one covers more than 
1,100 acres. 

Included with this soil in mapping are small areas 
of Granby clayey subsoil variant, Houghton, Palms, 
Poy, and Poygan soils. Also included are small areas 
that have as much as 16 inches of recent loamy over- 
wash. 

Runoff is very slow. This soil is likely to be ponded 
during wet seasons and after heavy rains. Surface 
drainage is used to remove excess surface water rap- 
idly. Both deep ditches and tile drains are used for 
internal drainage. Tiles should be placed in the 
organic layer if possible, because of the slow permea- 
bility of the clayey substratum. If the tile must be 
placed in the clayey substratum, it should be backfilled 
with porous material. Cultivated areas are subject to 
burning and soil blowing. If the water table is 
lowered excessively in such areas, the organic matter 
decomposes very rapidly and subsidence also becomes 
a problem. 

Where drained, this soil is suitable for certain 
vegetable crops such as lettuce, beets, and carrots. 
Drained areas are used for corn. Undrained areas are 
used for wetland wildlife habitat, and some are used 
for unimproved pasture. Capability unit ITw-8; 
woodland group 3w8; recreation group 8; wildlife 
group 8; tree and shrub group 4. 


Zittau Series 


The Zittau series consists of nearly level and gently 
sloping, somewhat poorly drained soils in old glacial 
lake basins. These soils have a clayey and loamy 
subsoil underlain by sandy deposits. The native vege- 
tation was mixed prairie grasses and hardwood forest. 


Unless these soils are drained, they are saturated 
with water below a depth of 1 to 3 feet during wet 
periods. 

In a representative profile the surface layer is black 
silty clay loam about 8 inches thick. The subsoil is 
about 22 inches thick and has dark reddish-gray, light 
brownish-gray, and olive-gray mottles. It is reddish- 
brown, firm clay in the upper part and reddish-brown, 
firm clay loam in the lower part. The substratum is 
reddish-brown, very friable loamy fine sand in the 
upper part and light yellowish-brown, very friable 
fine sand to a depth of 60 inches. The substratum has 
light brownish-gray, reddish-brown, and very pale 
brown mottles. 

The available water capacity is moderate. Permeabil- 
ity is slow in the subsoil and rapid in the substratum. 
The depth of root penetration is limited by saturated 
soil during wet periods of the growing season. Natural 
fertility is medium. The organic-matter content of the 
surface layer is moderate. 

Where drained, most of the acreage is used for 
corn, small grains, legumes, and pasture. Undrained 
areas provide good wildlife habitat, and some are used 
for unimproved pasture. 

Representative profile of Zittau silty clay loam, 0 to 
3 percent slopes, approximately 35 feet south and 600 
feet west of the center of sec. 10, T. 17 N., R. 18 E., 
in a cultivated field: 


Ap—0 to 6 inches, black (10YR 2/1) silty clay loam; weak, 
medium, subangular blocky structure; friable; few 
roots; common pores; medium acid; abrupt, 
smooth boundary. 

to 8 inches, black (10YR 2/1) silty clay loam; 

weak, fine and very fine, subangular blocky 

structure; firm; few roots; common pores; some 
reddish-brown (5YR 4/8) subsoil in worm casts; 
medium acid; abrupt, smooth boundary. 

B2it—8 to 13 inches, reddish-brown (5YR 4/8) clay; 
moderate, fine and very fine, angular block 
structure; firm; few roots; few pores; some blac 
(LOYR 2/1) soil material on faces of peds and in 
worm and root channels and many thin clay films 
on faces of peds; slightly acid; clear, smooth 
boundary. 

B22t—13 to 24 inches, reddish-brown (5YR a clay; few, 
fine, distinct, dark reddish-gray (BYR 4/2) 
mottles; moderate, fine and very fine, angular 
blocky structure; firm; few roots; few pores; many 
thin clay films on faces of peds; neutral; clear, 
smooth boundary. 

B3t—24 to 30 inches, redaiah brow (5YR 4/4) clay loam; 
many, medium, prominent, light brownish-gray 
(25Y 6/2) and olive-gray (5Y 5/2) mottles; 
moderate, medium, prismatic structure parting to 
weak, medium, subangular blocky; firm; few roots; 
common pores; thin clay films on faces of peds; 
some pockets of sandy loam; about 35 percent 
clay, by volume; neutral; clear, wavy boundary. 

TI1C1—-30 to 42 inches, reddish-brown (5YR 4/4) loamy fine 
sand; common, medium, prominent, light brownish 
gray (2.5Y 6/2) mottles; weak, fine, subangular 
blocky structure; very friable; neutral; abrupt, 
smooth boundary. 

IIC2—42 to 60 inches, light yellowish-brown (10YR 6/4) 
fine sand; common, medium, prominent, reddish- 
brown (5YR 4/4) mottles and common, medium, 
faint, very pale brown (10YR 7/4) mottles; weak, 
medium and fine, subangular blocky structure; 
very friable; mildly alkaline. 

The solum is 20 to 40 inches thick. The A horizon is 
black, very dark brown, very dark gray, very dark grayish 
brown, or dark brown and is 6 to 9 inches thick. e B2t 
horizon is silty clay or clay 10 to 20 inches thick. The B3t 
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horizon is sandy clay loam, sandy clay, or clay loam 3 to 8 
inches thick. The IIC horizon is loamy sand, loamy fine 
sand, sand, or fine sand. 

Zittau soils are near Manawa, Poy, and Tustin soils. 
Zittau soils are underlain by sand, and Manawa soils by 
clayey lacustrine deposits. Zittau soils are somewhat poorly 
drained, Poy soils are poorly drained, and Tustin soils are 
well drained. Zittau soils lack the 20- to 40-inch sandy 
mantle characteristic of Tustin soils. 

ZtA—Zittau silty clay loam, 0 to 3 percent slopes. 
This soil is nearly level and gently sloping and is in old 
glacial lake basins. Areas are irregular in shape and 3 
to 40 acres in size, but one area covers about 140 acres. 

Included with this soil in mapping are small areas 
of Manawa and Tustin soils. In some small areas the 
surface layer is silt loam, loam, or clay loam or loamy 
or clayey strata are in the substratum. 

Runoff is slow. This soil receives runoff from 
adjoining areas and is likely to be ponded during 
wet seasons and after heavy rains. Surface drainage 
is used to remove excess surface water rapidly. Both 
deep ditches and tile drains are used for internal 
drainage. Care must be taken, however, to prevent 
loose sand from entering the tile lines. 

Undrained areas are suitable for wildlife habitat. 
Where drained, most of the acreage is used for crops. 
Undrained areas are used for unimproved pasture. 
Capability unit Ilw-5; woodland group 3c2; recreation 
group 6; wildlife group 6; tree and shrub group 3. 


Use and Management of the Soils 


This section contains information about the use 
and management of the soils of Green Lake County 
for crops and pasture, woodland, wildlife, recreation, 
and engineering. It explains the system of capability 
classification used by the Soil Conservation Service 
and gives predicted yields of the principal crops 
grown in the county under a high level of management. 

This section also groups the soils according to 
their suitability for woodland and wildlife habitat. 
It contains tables that give ratings of the soils for 
farm and nonfarm uses and for recreation, and it 
contains information about soils that is significant in 
engineering. 


Crops and Pasture 


Crops commonly grown in the survey area are 
corn, oats, hay, forage crops, sweet corn, peas, and 
other special crops. In addition, a fairly large acreage 
is used for pasture. In the following pages, basic 
practices for managing the soils for these commonly 
grown crops and pasture are discussed, the system of 
capability classification is explained, and the capabil- 
ity units are described. Finally, average yields are 
predicted for some of the principal crops under a high 
level of management. 

The soils of Green Lake County vary in their 
suitability for specific crops, and they require widely 
different management. Some basic management 
practices are needed, however, for practically all of 
the soils. The following paragraphs discuss basic 
practices needed for maintaining fertility, providing 
drainage, and controlling erosion and they discuss 


renovation of pastures. These practices should be 
considered in the light of management suggested 
in the capability units. Technical assistance in planning 
and applying suitable practices for the soils on a par- 
ticular farm can be obtained from a local representative 
of the Soil Conservation Service or the Extension 
Service. 

Fertility can be maintained or increased by using 
a cropping system that provides for regular addi- 
tions of organic matter to the soils. It can also be 
increased by applying barnyard manure or adding 
commercial fertilizer. A diversified cropping system 
is used on dairy or beef farms and barnyard manure is 
added. Where truck farming is practiced or other 
special crops are grown intensively, fertility is main- 
tained by plowing under a green-manure crop and 
returning all crop residues to the soil. Controlling 
erosion also helps to maintain fertility. 

The organic-matter content of the soils of Green 
Lake County ranges from less than 1 percent to 
more than 20 percent. The well decomposed organic 
matter or humus in the soil has a great affect on the 
ability of a soil to retain plant nutrients. The organic- 
matter content also influences the infiltration rate, 
tilth, and water-holding capacity of the surface layer. 
Many of the newer herbicides have suggested rates 
of application based on the organic-matter content 
of the surface layer; where the rates have not been 
followed, crops were damaged or weeds flourished. 

The general level of organic matter is listed for 
each soil series in the section “Description of the 
Soils.” These classes and percentages of organic matter 
are defined in the Glossary. 

The amount and kind of commercial fertilizer to 
apply depend on the supply of plant nutrients in the 
soil, the ability of the soil to retain nutrients, the 
amount of available water, the kinds of crops to be 
grown, and the crop rotation. Lime and fertilizer 
should be added according to results of soil tests. An 
indirect benefit from a higher level of fertility is 
the production of more plant litter and organic matter, 
which reduce erosion and promote good soil tilth. 

Any given field may contain several soils that differ 
in acidity. Generally, the deep, well drained and 
moderately well drained, permeable soils, such as 
Friesland, Plano, and St. Charles soils, need the 
heaviest applications of lime. Shallow soils, such 
as Rotamer soils, need less lime. Some soils, such 
as the very shallow Rodman soils, do not need lime. 
Generally, poorly drained soils, such as Ossian soils, 
need little or no lime. 

The available water capacity is given to a depth of 
5 feet or to bedrock for the soils in each capability 
unit description. These ratings are defined in the 
Glossary and are also listed for each series in the 
section “Descriptions of the Soils.” 

As an example, assuming that alfalfa and corn 
require 0.30 inch of water per day during their peak 
use period, the number of days that a given soil will 
support these crops without rainfall can be determined. 
Thus, the soils that have a high available water 
capacity, between 9 and 12 inches, will support 
these crops for 30 to 40 days without rain, if the 
moisture content is at field capacity at the beginning 
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of this period. In contrast, soils that have a low avail- 
able water capacity, between 3 and 6 inches, will 
support these crops for only 10 to 20 days without 
rain under similar conditions. 

The available water capacity is very important in 
determining levels of fertilization and population of 
plants where no irrigation is planned. A high level of 
fertilization is generally not justified on soils that 
have very low or low available water capacity, because 
crop growth is limited by the available water capacity. 
The soils that have very low and low available water 
capacity are coarse textured or have a thin solum. 
Excessive amounts of nitrate fertilizer added to these 
soils may be quickly leached from the soil and contam- 
inate surface or ground water. 

Drainage can be improved in most of the wet soils 
if there are suitable outlets. Surface drains, tile drains, 
open-ditch drains, or a combination of these are used 
to provide drainage. Diversions can be used in some 
places to protect the soils from runoff from adjacent 
areas. Soils on flood plains need protection from 
flooding. 

Barry, Joy, Marcellon, and Poygan soils are well 
suited to both surface and tile drainage. Granby, 
Marshan, and Poy soils generally are not suited to 
tile drainage but are well suited to surface and open- 
ditch drainage. Organic soils of the Adrian and 
Edwards series generally are not suited to tile drain- 
age, but are well suited to open-ditch drainage. Both 
tile and open-ditch drainage can be used on the organic 
Houghton, Palms, and Willette soils. 

When organic soils are drained, subsidence is a 
hazard. Subsidence is the loss of surface elevation, 
and it amounts to approximately 14 to 1 inch a year 
in Wisconsin. The subsidence potential is high for 
Adrian, Edwards, Palms, and Willette soils and very 
high for Houghton soils. 

Subsidence of organic soils after drainage is attrib- 
uted mainly to four factors: loss of buoyancy caused 
by ground water, consolidation, compaction, and bio- 
chemical activity. Initial subsidence is loss of eleva- 
tion caused by the first three factors and is normally 
accomplished in about 8 years after the water table 
is lowered. Initial subsidence typically results in a 
one-half reduction in thickness of the organic mate- 
rials above the water table. 

After initial subsidence, shrinkage continues at a 
fairly uniform rate because of biochemical oxidation 
of the organic materials. This continued subsidence 
progresses until the water table reaches mineral 
material. The rate of continued subsidence depends 
on the depth to the water table and increases with 
depth. Subsidence of organic soils can be stopped by 
maintaining the water level at the surface. It can be 
slowed by maintaining the water level as high as pos- 
sible for the land use. 

In the county, many of the soils are moderately 
eroded. Markesan, Ritchey, and Rotamer soils are ex- 
amples, Most of the water erosion is in the form of 
sheet and rill erosion, although some gullying also oc- 
curs. 

Practices that help to control water erosion are 
terracing, using grassed waterways, stripcropping, 
contour tilling, growing sod crops or cover crops in 
rotations, and mulching with crop residue. 


Minimum tillage is very effective in controlling 
water erosion. Where it is used in planting row crops, 
a minimum area of soil is disturbed. Special ‘‘no-till” 
planters knife open the seed bed, put in the seed and 
starter fertilizer, close the seed bed, and apply a 
herbicide—all in one operation. The proper kind and 
amount of herbicide is very important in minimum 
tillage. If the herbicide does not control the weeds, 
it must be done by cultivation, thus reducing the effec- 
tiveness of the original minimum tillage. 

Most of the soils are subject to soil blowing. Soil 
blowing is evident in sandy Oakville, Gotham, and 
Richford soils. It is also evident in drained areas of 
organic soils and wet sandy Houghton and Granby 
soils. Practices that help to control soil blowing are 
stripcropping at right angles to the direction of pre- 
vailing winds, stubble mulching, leaving crop resi- 
due on the surface, growing cover crops or meadow 
crops, establishing shelterbelts, and controlling drain- 
age in organic soils and wet sandy soils. Many of these 
practices also help to catch snow and add moisture to 
the soil. 

Most upland pastures on well-drained soils of capabil- 
ity classes II, IH, IV, and VI need renovating. A good 
seedbed should be prepared and a suitable mixture 
of grasses and legumes seeded. Suitable mixtures for 
seeding are alfalfa with bromegrass or birdsfoot 
trefoil with bromegrass. 

Large amounts of phosphorus and potassium -are 
needed at the time of seeding. Nitrogen should be 
applied as a topdressing, especially if grasses are 
dominant. Applying fertilizer annually or renovating 
permanent pasture every five years helps to maintain 
good forage quality. Rotation of grazing protects and 
extends the life of the forage plants. 

Alluvial land, wet, the only soil in capability 
class V, has a high water table and is subject to 
flooding. Tillage is not practical, and renovation is 
not feasible. This soil is generally kept in reed canary- 
grass or bromegrass. It should be grazed only in dry 
seasons; hummocks, which hinder surface drainage, 
develop if the soil is grazed when wet. 

Pastures on soils of class VI are difficult to reno- 
vate, and soils of class VII are not suitable for 
renovation. Where tillage is not practical, these soils 
are generally kept in native vegetation. Control of 
grazing and addition of commercial fertilizer are 
ways to maintain fertility and plant cover. 

Capability grouping 

Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops (23). 
The soils are grouped according to their limitations 
when used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops requiring 
special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
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substitute for interpretations designed to show suita- 
bility and limitations of groups of soils for forest trees 
or engineering. 

In the capability system, the kinds of soil are 
grouped at three levels: the capability class, the sub- 
class, and the unit. These are discussed in the following 
paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 


use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, woodland, 
or wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation and 
limit their use largely to pasture, woodland, or 
wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation and that 
restrict their use largely to pasture, woodland, 
or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, or water supply, or to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
€, W, &, or ¢, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class can 
contain, at the most, only the subclasses indicated 
by w, s, and c, because the soils in class V are subject 
to little or no erosion, although they have other limita- 
tions that restrict their use largely to pasture, 
woodland, wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar pro- 
ductivity and other responses to management. Thus, 
the capability unit is a convenient grouping for making 
many statements about management of soils. Capability 


units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, IIe-1 or 
IIle-7. Thus, in one symbol, the Roman numeral desig- 
nates the capability class, or degree of limitation; the 
small letter indicates the subclass, or kind of limitation, 
as defined in the foregoing paragraphs; and the Arabic 
numeral specifically identifies the capability unit within 
each subclass. 

In the following pages, the capability units in 
Green Lake County are described and suggestions 
for use and management of the soils in each unit are 
given. The capability units are not numbered consecu- 
tively, because not all of the units used in Wisconsin 
are in this county. To find the names of all the soils in 
any given capability unit, refer to the “Guide to 
Mapping Units” at the back of this survey. 


CAPABILITY UNIT I-4 


This unit consists of nearly level, well drained 
and moderately well drained, loamy soils underlain 
by gravelly sandy loam or very gravelly sandy loam. 

These soils are moderately permeable. The available 
water capacity is moderate, high, or very high, and 
fertility is medium or high. 

In some areas, soils are saturated with water below 
a depth of 3 to 5 feet during wet periods. They are 
easily worked and have few limitations. 

These soils are well suited to and can be used in- 
tensively for corn, soybeans, small grains, legumes, 
and vegetable crops. They are also well suited to pas- 
ture. The soils can support a large population of plants. 
Some soils respond well to fertilization, but some do 
not respond as well because they have a moderate avail- 
able water capacity. The soils that have a fine sandy 
loam surface layer are subject to soil blowing during 
dry periods. Row crops can be grown year after year 
with no deterioration of soil tilth or decrease in organic- 
matter content if soils are properly fertilized and if 
ai tillage is used to return crop residue to the 
soil, 


CAPABILITY UNIT [le-1 


This unit consists of gently sloping, well drained 
and moderately well drained, loamy soils underlain 
by gravelly sandy loam, very gravelly sandy loam, 
silt loam, or stratified silt, silt loam, and very fine sand. 

These soils are moderately permeable. The available 
water capacity is moderate, high, or very high, and 
natural fertility is medium or high. 

Some areas are saturated with water below a 
depth of 3 to 5 feet during wet periods. These soils are 
slightly susceptible to erosion, but some areas that 
have been cropped have lost as much as 4 inches of 
the original surface layer through erosion. 

Crop rotation, contour farming, stripcropping, di- 
versions, terraces, minimum tillage, and good resi- 
due management help control erosion and maintain 
good tilth. These soils are easily worked if they have 
not been eroded. Some soils in this unit do not respond 
to fertilization as well as others because they have 
moderate available water capacity. The soils that 
have a fine sandy loam surface layer are subject to 
soil blowing during dry periods. Response is good to 
heavy applications of fertilizer. These soils can support 
a large population of plants. 
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Under proper management, these soils are well 
suited to corn, soybeans, small grains, legumes, and 
vegetable crops. They are also well suited to pasture. 


CAPABILITY UNIT Ile-2 


This unit consists of gently sloping and some nearly 
level, well-drained, loamy soils underlain by dolomite. 

These soils are moderately permeable. The available 
water capacity is moderate, and natural fertility is 
medium or high. oo, 

The depth of root penetration is limited by dolo- 
mite. These soils are slightly susceptible to erosion. 
Some gently sloping soils that have been cropped have 
lost as much as 4 inches of the original surface layer 
through erosion. ; ; ; 

Crop rotation, contour stripcropping, diversions, 
terraces, minimum tillage, and good management of 
crop residue help control erosion and maintain tilth. 
If these soils are not eroded, they are easily worked. 

Under proper management, these soils are well 
suited to corn, soybeans, small grains, legumes, and 
vegetable crops. They are also well suited to pasture. 


CAPABILITY UNIT Ile-6 


This unit consists of nearly level and_ gently 
sloping, well drained and moderately well drained, 
loamy soils that have clayey subsoils underlain by 
silty clay loam, silty clay, or clay. 

These soils are moderately slowly permeable. The 
available water capacity is moderate, and natural 
fertility is medium. 

In some areas, these soils are saturated with water 
below a depth of 3 to 5 feet during wet periods. These 
soils are slightly susceptible to erosion. Some areas 
that have been cropped have lost as much as 4 inches 
of the original surface layer through erosion. These 
soils dry out slowly in spring and after heavy rains. 
Because of the clayey subsoil, rainwater does not 
readily enter these soils and the silt loam surface layer 
is easily eroded. Tilth is poor where erosion has re- 
moved the surface layer and exposed the subsoil. The 
soils dry slowly in spring, and water stands in low 
spots after heavy rains. Nearly level soils are only 
slightly susceptible to erosion but are subject to pond- 
ing after heavy rains. ; 

Crop rotation, contour stripcropping, diversions, 
surface drainage, terraces, minimum tillage, and good 
management of crop residue help control erosion, 
remove surface water, and maintain good tilth. If the 
soils are not eroded, they are easily worked. 

Under proper management, these soils are suited 
to corn, soybeans, small grains, legumes, and vegetable 
crops. They are also well suited to pasture. 


CAPABILITY UNIT Ilw-1 


This unit consists of nearly level, poorly drained, 
loamy soils underlain by gravelly loamy sand, stratified 
silt loam, silt and fine sand, silt loam, or silty clay. 

These soils are moderately permeable or slowly 
permeable. The available water capacity is moderate, 
high, or very high, and natural fertility is medium or 
high. 

Unless these soils are drained, ground water is at or 
near the surface throughout the year. The soils re- 


ceive runoff from adjoining areas; some are subject 
to ponding and to flooding unless protected. 

Tile drainage and deep ditches can be used to lower 
the water table if a suitable outlet is available, If tile 
drains are installed in soils that are underlain by 
stratified silt loam, silt, and fine sand, precautions 
must be taken to prevent loose sand from entering and 
clogging the tile lines. 

If drained and protected from flooding, these soils 
are well suited to corn, soybeans, small grains, lezumes, 
and certain vegetable crops. Response is good to heavy 
applications of fertilizer. These soils can support a 
large population of plants. Row crops can be grown 
year after year with no deterioration of soil tilth or 
decrease in organic-matter content if soils are properly 
fertilized, and if minimum tillage is used to retain 
crop residue. Undrained soils are suited to pasture or 
wetland wildlife habitat. 


CAPABILITY UNIT Hw-2 


This unit consists of nearly level soils and some 
gently sloping soils that are somewhat poorly drained. 
These are loamy soils underlain by silt loam, silt, and 
very fine sand, gravelly sandy loam, or silty clay loam. 

These soils are moderately permeable or slowly 
permeable. The available water capacity is high or 
very high, and natural fertility is high. 

Unless the soils are drained, they are saturated with 
water below a depth of 1 to 3 feet in wet periods. They 
receive runoff from adjoining areas. Some areas are 
subject to ponding in wet periods and after heavy 
rain. 

Tile drainage and deep ditches can be used to 
remove excess water if a suitable outlet is available. 
If tile drains are installed in soils that are underlain 
by stratified silt loam, silt, or very fine sand, pre- 
cautions must be taken to prevent loose sand from 
entering and clogging the tile lines. Diversions and 
grassed waterways help to intercept and safely remove 
runoff from adjoining areas. Surface drainage helps 
to remove water and prevent ponding. Cultivation 
when the soil is at the proper moisture content keeps 
tillage to a minimum, and crop residue management 
helps maintain good tilth. 

If drained and protected from flooding, these soils 
are well suited to corn, soybeans, small grains, legumes, 
and certain vegetable crops. Response is good to heavy 
applications of fertilizer. The soils can support a large 
population of plants. Row crops can be grown year 
after year with no deterioration of soil tilth or 
decrease in organic-matter content if the soils are 
properly fertilized and if minimum tillage is used 
to return crop residue. Undrained soils are suited to 
pasture or wetland wildlife habitat. 


CAPABILITY UNIT Ilw-5 


This unit consists of nearly level and some gently 
sloping, somewhat poorly drained or poorly drained, 
loamy soils underlain by sand. 

These soils are slowly permeable or moderately 
permeable in the subsoil and are rapidly permeable in 
the substratum. The available water capacity is moder- 
ate, and natural fertility is medium. 

Unless they are drained, ground water is at or near 
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the surface in some soils throughout the year. 
Undrained soils are saturated with water below a 
depth of 1 to 3 feet in wet periods. These soils receive 
runoff from adjoining areas; some are subject to 
ponding and to flooding in wet periods and after 
heavy rain. 

Deep ditches can be used to lower the water table 
if a suitable outlet is available. Use of tile drains is 
questionable, but if they are installed, precautions 
must be taken to prevent loose sand from entering 
and clogging the tile lines. Diversions and grassed 
waterways help to intercept runoff from adjoining 
areas and remove it safely. Surface drainage helps to 
remove water and prevent ponding. Cultivation when 
the soil is at the proper moisture content, minimum 
tillage, and good crop residue management help main- 
tain good tilth. 

If drained and protected from flooding, these soils 
are well suited to corn, soybeans, small grains, legumes, 
and certain vegetable crops. Row crops can be grown 
year after year with no deterioration of soil tilth or 
decrease in organic-matter content if these soils are 
properly fertilized and if minimum tillage is used to 
return crop residue to the soil. Some undrained 
soils can be used for crops, but wetness often delays 
planting in spring and harvest in fall. Crop yields 
are generally lower than for drained soils, because 
seedbeds are difficult to prepare and root penetration 
is restricted. Undrained soils are suitable to pasture 
or wetland wildlife habitat. 


CAPABILITY UNIT IIw-8 


The only soil in this unit is Palms muck, This is a 
nearly level, very poorly drained, organic | that 
has i6 to 50 inches of muck underlain by a loamy 
substratum. 

This soil is rapidly permeable in the muck layer 
and moderately permeable in the substratum. The 
available water capacity is very high, and natural 
fertility is low. 

Unless this soil is drained, ground water is at or 
near the surface throughout the year. This soil re- 
ceives runoff from adjoining areas and is subject to 
ponding and to flooding. 

Tile drainage and dee ditches can be used to lower 
the water table if suitable outlets are available, Di- 
versions and grassed waterways help to intercept 
and safely remove runoff received from adjoining areas. 
Surface drainage helps to remove water and pre- 
vent ponding. If drained, this soil is subject to soil 
blowing, burning, and subsidence. 

If properly drained and protected from flooding and 
soil blowing, this soil is well suited to corn and certain 
vegetable crops. Response is good to applications 
of fertilizer. This soil can support a large population 
of plants. Row crops can be grown for many years if 
this soil is properly fertilized and if good management 
practices are used, but oxidation and subsidence will 
eventually destroy’ the organic layer. Undrained soils 
can be used for pasture, but they are better suited 
to wetland wildlife habitat. 


CAPABILITY UNIT Fle-1 


This unit consists of sloping, well drained and 
moderately well drained, loamy soils underlain by 


gravelly sandy loam, very gravelly sandy loam, or 
stratified silt, silt loam, and very fine sand. 

These soils are moderately permeable. The available 
water capacity is moderate or high, and natural 
fertility is medium or high. In some areas, soils are 
saturated with water below a depth of 3 to more than 
5 feet in wet periods. They are moderately susceptible 
to erosion. Many areas of cultivated soil have lost as 
much as 4 inches of the original surface layer through 
erosion. 

Crop rotation, close-growing crops, contour farm- 
ing, stripcropping, diversions, terraces, grassed 
waterways, minimum tillage, and good management 
of residue help control erosion and maintain good 
tilth. Response is good to applications of fertilizer. 

Under proper management, these soils are suited 
to corn, soybeans, small grains, and legumes. They are 
well suited to pasture. 


CAPABILITY UNIT He-2 


The only soil in this unit is Knowles silt loam, 6 to 
12 percent slopes, eroded. This is a sloping, well- 
drained, loamy soil underlain by dolomite. 

This soil is moderately permeable. The available 
water capacity is moderate, and natural fertility is 
medium. This soil is moderately susceptible to erosion. 
In many areas as much as 4 inches of the original sur- 
face layer has been lost through erosion. 

Crop rotation, close-growing crops, contour farming, 
stripcropping, diversions, terraces, grassed waterways, 
minimum tillage, and good management of crop 
residue help control erosion and maintain good tilth. 

Under proper management, this soil is suited to 
corn, soybeans, small grains, and legumes. It is well 
suited to pasture. 


CAPABILITY UNIT IIle-3 


The only soil in this unit is Ritchey silt loam, 2 to 6 
percent slopes, eroded. This is a gently sloping, well- 
drained, loamy soil underlain by dolomite. 

This soil is moderately permeable. The available 
water capacity is low, and natura] fertility is medium. 
The hazard of further erosion is slight to moderate. In 
some areas that have been cultivated as much as 4 
inches of the original surface layer has been lost 
through erosion. 

Crop rotation, contour farming, stripcropping, di- 
versions, terraces, grassed waterways, minimum 
tillage, and good management of crop residue help 
control erosion, increase water infiltration, and 
maintain good tilth. This eroded soil has poor tilth, 
and tillage is further limited by dolomite fragments 
in some areas, 

Because this soil has a low available water capacity, 
it has a limited suitability for crops, and heavy 
fertilization is generally not economical. 

Under proper management, this soil is suited to 
corn, soybeans, small grains, and hay. It is also 
suited to pasture. 


CAPABILITY UNIT Ille~4 


This unit consists of nearly level and gently sloping, 
well drained or somewhat excessively drained, sandy 
and loamy soils underlain by gravelly sandy loam, 
gravelly loamy sand, or silty clay. 
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These soils are mostly moderately permeable or mod- 
erately rapidly permeable, but those that are underlain 
by silty clay are rapidly permeable in the upper part of 
the subsoil and slowly permeable in the lower part of 
the substratum. The available water capacity is moder- 
ate or low, and natural fertility is medium or low. 
These soils are slightly susceptible to erosion. In some 
areas that have been cultivated, as much as 4 inches of 
the original surface layer has been lost through erosion. 
The soils are also susceptible to soil blowing. 

Crop rotation, close-growing crops, contour farming, 
stripcropping, diversions, terraces, windbreaks, mini- 
mum tillage, and good management of crop residue 
help control erosion and soil blowing and maintain 
the available water supply and organic-matter content. 
The soils that have a low available water capacity have 
a limited suitability for crops, and heavy fertilization 
is not generally economical. 

Under proper management, these soils are suited to 
corn, soybeans, small grains, and hay. They are also 
suited to pasture. 


CAPABILITY UNIT Iile-7 


This unit consists of mainly sloping and some 
moderately steep, well drained and somewhat exces- 
sively drained, sandy soils that have a loamy subsoil 
underlain by stratified sand and gravel, gravelly sandy 
loam, sand, or sandstone bedrock. 

These soils are moderately rapidly permeable or 
moderately permeable. The available water capacity 
is moderate or low, and natural fertility is medium or 
low. The soils are moderately susceptible to erosion. 
In many areas that have been cultivated, as much 
as 4 inches of the original surface layer has been lost 
through erosion. These soils are also subject to soil 
blowing. 

Crop rotation, close-growing crops, contour farming, 
stripcropping, diversions, terraces, windbreaks, mini- 
mum tillage, and good management of crop resi- 
due help control erosion and soil blowing and 
maintain the available water supply and organic- 
matter content. The soils that have a low available 
water capacity have a limited suitability for crops, 
and heavy fertilization is not generally economical. 

Under proper management, these soils are suited 
to corn, soybeans, small grains, and hay. They are 
also suited to pasture. 


CAPABILITY UNIT Illw-6 


This unit consists mainly of nearly level and gently 
sloping, poorly drained, sandy soils underlain by 
loamy or clayey deposits. 

These soils are rapidly permeable in the upper part 
and moderately permeable or slowly permeable in the 
lower part. The available water capacity is moderate, 
and natural fertility is low. 

Unless these soils are drained, ground water is at 
or near the surface in many areas throughout the 
year. Undrained soils are saturated with water below 
a depth of 1 to 3 feet during wet seasons. The soils 
receive runoff from adjoining areas; some are subject 
to ponding and to flooding. 

Tile drainage and deep ditches can be used to lower 
the water table if a suitable outlet is available. If tile 


drains are installed, precautions must be taken to 
prevent loose sand from entering and clogging the 
tile lines. If tile is placed in a slowly permeable, clayey 
substratum, backfilling with porous material can 
help the tile to function. Diversions and grassed 
waterways help to intercept and safely remove runoff 
received from adjoining areas. Surface drainage helps 
to remove water and prevent ponding. If drained, 
these soils are subject to soil blowing. 

If drained and protected from flooding and ponding, 
these soils are suited to corn, soybeans, small grains, 
and legumes. Row crops can be grown year after year 
with no deterioration of soil tilth or decrease in 
organic-matter content if the soils are properly ferti- 
lized and if minimum tillage is used to return crop 
residue to the soil. Undrained gently sloping soils can 
be used for crops, but wetness may delay planting in 
spring and harvesting in fall. Because the root zone is 
shallow as a result of seasonal saturation, crop yields 
generally are considerably lower than on drained soils. 
Undrained soils are suited to pasture or wildlife habitat. 


CAPABILITY UNIT IIIw-8 


The only soil in this unit is Willette muck. This is 
a nearly level, very poorly drained, organic soil that 
has 16 to 50 inches of muck underlain by a clayey 
substratum. 

This soil is rapidly permeable in the muck layer and 
slowly permeable in the substratum. The available 
water capacity is very high, and natural fertility is 
low. Unless this soil is drained, ground water is at or 
near the surface throughout the year. The soil receives 
runoff from adjoining areas; it is subject to ponding 
and flooding. 

Tile drainage and deep ditches can be used to lower 
the water table if suitable outlets are available. If 
tile drainage is used, the tile should be placed in the 
organic material if possible. If it must be placed in 
the slowly permeable substratum, backfilling with 
porous material helps the tile to function. Diversions 
and grassed waterways help intercept and safely re- 
move runoff received from adjoining areas. Surface 
drains help to remove water and prevent ponding. If 
drained, this soil is subject to soil blowing, burning, 
and subsidence. 

If properly drained and protected from flooding and 
soil blowing, the soil is well suited to corn and certain 
vegetable crops. Response is good to applications of 
fertilizer. This soil can support a large population of 
plants. It can be used for row crops for many years if 
properly fertilized and if good management practices 
are used, but oxidation and subsidence will eventually 
destroy the organic layer. Undrained areas can be used 
for pasture, but they are better suited to wetland wild- 
life habitat. 


CAPABILITY UNIT IlIw-9 


The only soil in this unit is Houghton muck. This is 
a nearly level, very poorly drained, organic soil that 
has more than 51 inches of muck. 

This soil is rapidly permeable. The available water 
capacity is very high, and natural fertility is low. 
Unless the soil is drained, ground water is at or near 
the surface throughout the year. Runoff is received 


GREEN LAKE COUNTY, WISCONSIN 65 


from adjoining areas. Some areas are subject to pond- 
ing and flooding. 

Tile drainage and deep ditches can be used to lower 
the water table if a suitable outlet is available. 
Diversions and grassed waterways help to intercept 
and safely remove runoff received from adjoining 
areas. Surface drainage helps to remove water and 
prevent ponding. If drained, this soil is subject to 
soil blowing, burning, and subsidence. If the water 
table is lowered excessively, subsidence is rapid. 

If properly drained and protected from flooding and 
soil blowing, this soil is well suited to corn and certain 
vegetable crops. Response is good to applications of 
fertilizer. This soil can support a large population of 
plants. It can be used for row erops for many years if 
properly fertilized and if good management practices 
are used, but oxidation and subsidence will continue 
to thin the organic layer. Undrainéd areas can be 
used for pasture, but are more suitable for wetland 
wildlife habitat. 


CAPABILITY UNIT II¥s—4 


This unit consists of nearly level and gently sloping, 
well drained and somewhat excessively drained, sandy 
soils that have a loamy subsoil underlain by stratified 
sandstone bedrock. 

These soils are moderately rapidly permeable or 
moderately permeable. The available water capacity 
is moderate or low, and natural fertility is medium or 
low. The soils are subject to soil blowing. The gently 
sloping soils are slightly susceptible to erosion. 

Close-growing crops, stripcropping, windbreaks, 
minimum tillage, and good management of crop 
residue and cover crops help contro] erosion and soil 
blowing and maintain the available water supply and 
organic-matter content. The soils that have a low 
available water capacity have a limited suitability 
for crops, and heavy fertilization is not generally 
economical. 

The soils are suited to row crops, small grains, hay, 
and pasture. They are suited to irrigation. If irri- 
gated, they are suited to production of truck crops. 


CAPABILITY UNIT IVe-1 


This unit consists of moderately steep, well-drained, 
loamy soils underlain by gravelly sandy loam, very 
gravelly sandy loam, or stratified silt, silt loam, and 
very fine sand. 

These soils are moderately permeable. The available 
water capacity is moderate or high, and natural 
fertility is medium or high. These soils are highly 
susceptible to erosion. Tillage is difficult because of 
slope and the poor tilth in eroded areas. In some areas 
that have been cultivated, as much as 6 inches of the 
original surface layer has been lost through erosion. 

Crop rotation, close-growing crops, contour farming, 
stripcropping, diversions, grassed waterways, mini- 
mum tillage, and good management of crop residue 
help control erosion and maintain good tilth. Response 
is good to applications of fertilizer. 

These soils are not well suited to row crops, but with 
proper management they are suited to small grains, 
legumes, and some corn or soybeans. They are suited 
to pasture. 


CAPABILITY UNIT IVe-2 


The only soil in this unit is Knowles silt loam, 12 to 
20 percent slopes, eroded. This is a moderately steep, 
well-drained, loamy soil underlain by dolomite. 

This soil is moderately permeable. The available 
water capacity is moderate, and natural fertility is 
medium. The soil is highly susceptible to erosion. 
In some areas that have been cultivated up to 4 
inches of the original surface layer has been lost 
through erosion. Tillage is difficult because of slope 
and because eroded areas have poor tilth. 

Crop rotation, close-growing crops, contour farming, 
stripcropping, grassed waterways, minimum tillage, 
and good management of crop residue help control 
erosion, increase infiltration, and maintain good tilth. 

This soil is not well suited to row crops, but with 
proper management it is suited to small grains, le- 
gumes, and some corn or soybeans. It is suited to 
pasture. 


CAPABILITY UNIT IVe-3 


The only soil in this unit is Ritchey silt loam, 6 to 
12 percent slopes, eroded. This is a sloping, well- 
drained, loamy soil underlain by dolomite. 

This soil is moderately permeable. The available 
water capacity is low, and natural fertility is medium. 
The soil is moderately susceptible to erosion. In most 
areas that have been cultivated, as much as 4 inches of 
the original surface layer has been lost through ero- 
sion. The eroded areas have poor tilth, and tillage 
is further limited by dolomite fragments in some areas. 

Crop rotation, close-growing crops, contour farming, 
stripcropping, grassed waterways, minimum tillage, 
and good management of crop residue help control 
erosion and maintain good tilth. The low available 
water capacity limits suitability of the soil for crops, 
and heavy fertilization is not generally economical. 

This soil is not well suited to row crops, but with 
proper management it is suited to small grains, hay, 
and some corn or soybeans. It is suited to pasture. 


CAPABILITY UNIT IVe-4 


This unit consists of sloping, well drained and 
somewhat excessively drained, sandy and loamy 
soils that have a loamy subsoil underlain by gravelly 
sandy loam or gravelly loamy sand. 

These soils are moderately permeable or moderately 
rapidly permeable. The available water capacity is 
moderate, and natural fertility is medium. The soils 
are moderately susceptible to erosion. In many culti- 
vated areas as much as 4 inches of the original surface 
layer has been lost through erosion. 

Crop rotation, close-growing crops, contour farm- 
ing, striperopping, grassed waterways, minimum 
tillage, and good management of crop residue help 
control erosion and maintain good tilth. Response is 
good to applications of fertilizer. 

These soils are not well suited to row crops, but with 
proper management they are suited to small grains, 
hay, and some corn or soybeans. They are suited to 
pasture. 


CAPABILITY UNIT IVe-7 
This unit consists of moderately steep and some 
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steep, well drained and somewhat excessively drained, 
sandy soils that have a loamy subsoil underlain by 
stratified sand and gravel or by sandstone bedrock. 

These soils are moderately rapidly permeable. The 
available water capacity is moderate or low, and 
natural fertility is low. The soils are subject to soil 
blowing. They are severely susceptible to erosion. 
In many areas that have been cultivated as much as 
6 inches of the original surface layer has been lost 
through erosion. 

Crop rotation, close-growing crops, contour farming, 
striperopping, windbreaks, minimum tillage, and 
good management of residue help control erosion and 
soil blowing and maintain the available water capacity 
and organic-matter content. The soils that have a low 
available water capacity have a limited suitability 
for crops, and heavy fertilization is not generally 
economical. 

These soils are not well suited to row crops, but 
with proper management they are suited to small 
grains, legumes, and some corn or soybeans. They are 
suited to pasture. 


CAPABILITY UNIT IVwes 


The only soil in this unit is Granby loamy fine sand. 
This is a nearly level, poorly drained, sandy soil 
underlain by sand. 

This soil is rapidly permeable. The available water 
capacity is low, and natural fertility is low. Unless 
the soil is drained, ground water is at or near the 
surface throughout the year. Runoff is received from 
adjoining areas; many areas are subject to flooding 
and to ponding in wet periods and after heavy rains. 

Deep ditches can be used to lower the water table if 
a suitable outlet is available. Diversions and grassed 
waterways help to intercept and safely remove runoff 
received from adjoining areas. Surface drainage 
helps to remove water and prevent ponding. Where 
drained, this soil is subject to soil blowing. Where 
excessively drained, this soil loses the beneficial effects 
of free water in the lower part of the soil. 

Controlled drainage, windbreaks, minimum tillage, 
and good management of crop residue help control 
soil blowing and maintain organic-matter content and 
available water capacity. Adequate fertilization helps 
control soil blowing by maintaining plant cover. This 
soil has a limited suitability for crops, and heavy 
fertilization is not generally economical. Pollution of 
ground water by leaching of fertilizer elements, espe- 
cially nitrates, is a danger in this sandy soil. 

If adequately drained and properly managed, this 
soil is suited to row crops, small grains, and hay. 
Most areas are too wet to cultivate without artificial 
drainage. Undrained areas are suited to pasture or 
wildlife habitat. 


CAPABILITY UNIT I'Vw-7 


This unit consists of nearly level, very poorly 
drained, organic soils that have 16 to 50 inches of 
muck underlain by sand or marl. 

These soils are rapidly permeable or slowly per- 
meable in the substratum. The available water capacity 
is high or very high, and natural fertility is low. 
Unless the soils are drained, ground water is at or near 


the surface throughout the year. The soils receive run- 
off from adjoining areas; some are subject to ponding 
and flooding. 

Deep ditches and tile drainage can be used to lower 
the water table if a suitable outlet is available. If tile 
drainage is used in the soils underlain by sand, precau- 
tions must be taken to prevent loose sand from entering 
and clogging the tile lines. If tile is used in the soil 
underlain by marl, it should be placed in the more 
permeable organic material if possible. If the tile 
must be placed in the marl, backfilling with porous 
material will help the tile to function. Diversions and 
grassed waterways help to intercept and safely remove 
runoff received from adjoining areas. Surface drain- 
age helps to remove water and prevent ponding. If 
drained, these soils are subject to soil blowing, burning, 
and subsidence. 

If properly drained and protected from flooding and 
soil blowing, the soils are suited to corn and certain 
vegetable crops. Response is good to applications of 
fertilizer. These soils can support a large population of 
plants. They can be used for row crops for many 
years if properly fertilized and if good management 
practices are used, but oxidation and subsidence will 
eventually destroy the organic layer. Undrained soils 
are suited to pasture, but are better suited to wetland 
wildlife habitat. 


CAPABILITY UNIT IVs-3 


This unit consists of nearly level to sloping, some- 
what excessively drained and well drained and mod- 
erately well drained, sandy soils underlain by sand 
or by sandstone bedrock. 

These soils are very rapidly permeable or rapidly 
permeable. The available water capacity and natural 
fertility are low. Some soils are saturated with water 
below a depth of 2 to 3 feet during wet seasons. These 
soils are subject to soil blowing, and sloping areas 
are subject to erosion. 

Close-growing crops, stripcropping, windbreaks, 
minimum tillage, good management of crop residue, 
and cover crops help control soil blowing and maintain 
organic-matter content and available water capacity 
(fig. 12). Contour farming and contour striperopping 
help control erosion on sloping soils. Adequate fertili- 
zation helps control soil blowing and erosion by 
helping to maintain plant cover. The low available 
water capacity limits the suitability of the soils for 
crops, and heavy fertilization is not generally econom- 
ical. Pollution of ground water by leaching of fertilizer 
ae especially nitrates, is a danger in these sandy 
soils. 

Under proper management, the soils are suited to 
row crops, small grains, and hay. The nearly level and 
gently sloping areas are suited to irrigation. With 
irrigation, the soils are suited to more intensive crop 
production. They are suited to pasture. Planting early 
in spring before the soil has a chance to dry, is best. 
Later plantings, especially of small seeded crops, have 
a poor chance of survival. 


CAPABILITY UNIT Vw-14 
This unit consists only of Alluvial land, wet. This 
nearly level, poorly drained soil consists of alluvial 
sediments on-flood plains. Its use is limited by the 
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Figure 12.—Windblown sand accumulates in fence rows and other protected areas when soil blowing occurs in an area of Gotham 
soils. 


meandering stream channels, oxbows, sloughs, and by 
frequent flooding. 

The sediments are too variable to rate for perme- 
ability, natural fertility, and available water capacity. 
Unless they are drained, ground water is at or near 
the surface throughout the year. Drainage and pro- 
tection from flooding are generally impractical. 

Most areas are used for pasture, woodland, or wet- 
land wildlife habitat. 


CAPABILITY UNIT VIe-1 


This unit consists of steep, well-drained, loamy soils 
underlain by gravelly sandy loam. 

These soils are moderately permeable. The available 
water capacity is moderate, and natural fertility is 
medium. The soils are very highly susceptible to 
erosion. Pasture and hay fields are difficult to renovate. 
Controlled grazing, renovation, and fertilization help 
maintain adequate plant cover and control erosion. 

Because of the very severe erosion hazard, these 
soils are generally not suited to cultivated crops. With 
proper management they are suited to pasture and 
tee are used mostly for woodland and wildlife 

abitat. 


CAPABILITY UNIT Vie-3 


The only soil in this unit is Ritchey silt loam, 12 to 
20 percent slopes, eroded. This moderately steep, well- 
drained, loamy soil is underlain by dolomite. 

This soil is moderately permeable. The available 
water capacity is low, and natural fertility is medium. 
This soil is highly susceptible to erosion. Pasture and 
hay fields are difficult to renovate. Controlled grazing, 
renovation, and fertilization help maintain adequate 
plant cover and contro] erosion. 

Because of the severe erosion hazard, shallow root 
zone, and low available water capacity, this soil is 
generally not suited to cultivated crops. With proper 
management, it is suited to hay and pasture, but 
yields are low. It is used mostly for woodland and 
wildlife habitat. 


CAPABILITY UNIT VIe-4 


The only soil in this unit is Lapeer loamy fine sand, 
12 to 25 percent slopes, eroded. This is a moderately 
steep and steep, well-drained, loamy soil that is under- 
lain by gravelly sandy loam. 

This soil is moderately permeable. The available 
water capacity is moderate, and natural fertility is 
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medium. The soil is highly susceptible to erosion. Pas- 
ture and hay fields are difficult to renovate. Controlled 
grazing, renovation, and fertilization help maintain 
adequate plant cover and control erosion. 

Because of the severe erosion hazard, this soil is gen- 
erally not suited to cultivated crops. With proper man- 
agement, it is suited to hay and pasture. It is used 
mostly for woodland and wildlife habitat. 


CAPABILITY UNIT VIe-7 


The only soil in this unit is Gotham loamy fine sand, 
sandstone substratum, 12 to 20 percent slopes. This 
moderately steep, well drained and somewhat exces- 
sively drained, sandy soil has a sandy subsoil under- 
lain by sandstone bedrock. 

This soil is rapidly permeable. The available water 
capacity is low, and natural fertility is low. The soil is 
highly or very highly susceptible to erosion and is sub- 
ject to soil blowing. Many areas of this soil are wooded 
or in pasture and have been eroded only slightly. Pas- 
ture and hay fields are difficult to renovate. Controlled 
grazing, renovation, and fertilization help maintain 
plant cover and control erosion. 

Because of low available water capacity and the 
severe erosion hazard, this soil is generally not suited to 
cultivated crops. Under proper management, it is suited 
to hay and pasture, but yields are low. It is used mostly 
for woodland or wildlife habitat. 


CAPABILITY UNIT VIs-3 

The only soil in this unit is Oakville fine sand, 6 to 12 
percent slopes. This sloping, well-drained, sandy soil is 
underlain by sand. 

This soil is very rapidly permeable. The available 
water capacity is low, and natural fertility is low. This 
soil is moderately susceptible to erosion but is very sus- 
ceptible to soil blowing. Establishing plant cover is 
difficult, Pasture and hay should be seeded early in 
spring, before the soil has a chance to dry. Later plant- 
ings are not likely to survive. Controlled grazing, reno- 
vation, and fertilization help maintain plant cover and 
control erosion and soil blowing. Pollution of ground 
water by leaching of fertilizer elements, especially ni- 
trates, is a danger in this sandy soil. 

Because of low available water capacity and high sus- 
ceptibility to soil blowing, this soil is generally not 
suited to cultivated crops. With proper management, it 
is suited to pasture and hay, but yields are low. It is 
used mostly for woodland and wildlife habitat. 


CAPABILITY UNIT VIs-5 


The only soil in this unit is Rodman gravelly sandy 
loam, 6 to 20 percent slopes. This gently sloping to mod- 
erately steep, excessively drained, loamy soil is under- 
lain by stratified sand and gravel. 

This soil is very rapidly permeable. The available 
water capacity is very low, and natural fertility is low. 
The soil is highly susceptible to erosion. In many areas 
that have been cultivated, as much as 4 inches of the 
original surface layer has been lost through erosion. In 
most areas the surface layer is gravelly. Most areas are 
in pasture or woodland and have been eroded only 
slightly. Controlled grazing, renovation, and fertiliza- 
tion help maintain plant cover and control erosion. 


Because of very low available water capacity, erosion 
hazard, and gravelly surface layer, this soil is generally 
not suited to cultivated crops. With proper manage- 
ment, it is suited to hay and pasture, but yields are low. 
It is used mostly for woodland and wildlife habitat. 


CAPABILITY UNIT VITs-3 


The only soil in this unit is Oakville fine sand, 12 
to 85 percent slopes. This moderately steep to very 
steep, well-drained, sandy soil is underlain by sand. 

This soil is rapidly permeable. The available water 
capacity is low, and natural fertility is low. The soil 
is highly and very highly susceptible to erosion and is 
very susceptible to soil blowing. Establishing plant 
cover is difficult. Controlled grazing and topdressing 
with fertilizer help maintain plant cover and control 
erosion and soil blowing. Pollution of ground water by 
leaching of fertilizer elements, especially nitrates, is 
a danger in this sandy soil. 

Because of low available water capacity, the severe 
and very severe hazard of erosion, and high suscepti- 
bility to soil blowing, this soil is not suited to culti- 
vated crops. With proper management, it is suited to 
pasture, but yields are low. Improved pasture is diffi- 
cult to establish and maintain. Many pasture areas are 
in native bluegrass. This soil is used mostly for wood- 
land and wildlife habitat. 


CAPABILITY UNIT VITs-5 


The only soil in this unit is Rodman gravelly sandy 
loam, 20 to 35 percent slopes. This steep and very steep, 
excessively drained, loamy soil is underlain by stratified 
sand and gravel. 

This soil is rapidly permeable. The available water 
capacity is very low, and natural fertility is low. The 
soil is very highly susceptible to erosion. Some areas 
that have been grazed are eroded. Controlled grazing 
and topdressing with fertilizer help maintain plant 
cover and control erosion. Most areas are gravelly. 

Because of very low available water capacity, a shal- 
low root zone, gravelly texture, and a very severe 
hazard of erosion, this soil is not suited to cultivated 
crops. With proper management, some of the less slop- 
ing areas are suited to pasture, but yields are low. 
Improved pasture is difficult to establish and maintain. 
Many pasture areas are in native bluegrass. This soil 
is used mostly for woodland and wildlife habitat. 


CAPABILITY UNIT VIPIw-15 


This unit consists only of Marsh. It is a very poorly 
drained soil in depressions and in areas bordering lakes 
and rivers. These areas are flooded most of the year. 
They are covered by cattails, bulrushes, and other 
plants that grow in shallow water. 

Marsh is too wet for common farm crops and pasture. 
It is generally not suited to drainage because it lacks 
suitable outlets. Marsh is suited to the production of 
wetland wildlife food and cover. In dry seasons these 
wetlands need protection from grazing. Areas that have 
completely filled with sediments or that are entirely 
overgrown with cattails can be blasted out with dyna- 
mite to form potholes for waterfowl and other wildlife. 
In dry seasons these areas need protection from fire. 
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CAPABILITY UNIT VIIEs-10 


This unit consists of sloping to very steep soils and 
rock outcrop. Some areas consist of 30 to 75 percent 
bedrock outcrops that are dominantly dolomite, but 
small areas are sandstone. Other areas are more than 
90 percent igneous bedrock outcrop. - 

This unit is too variable to rate for permeability, 
available water capacity, and natural fertility. Sloping 
areas are moderately susceptible to erosion; moderately 
steep areas are highly susceptible to erosion; and 
steep and very steep areas are very highly susceptible 
to erosion. . 

Because of its rocky nature, this unit is not suited 
to cultivation, pasture, or woodland management. Areas 
are used mostly for wildlife habitat or recreation. 


Predicted yields 


Table 2 gives predicted average yields per acre for 
the main crops grown in Green Lake County. Predic- 
tions are based on results obtained by the agricultural 
experiment station on experimental test plots and on 
observations made by soil scientists and other agricul- 
tural workers who are familiar with the soils (3). All 
yields are averages based on amounts obtained over a 


long period of time and assume an average amount of 
rainfall. 

By using improved crop varieties and management, 
higher yields than those shown in the table are being 
obtained by many farmers. This trend can be expected 
to continue. This table will continue to have value as 
the general level of crop yields increases because it 
also gives an idea of the relative productivity of the 
soils. Improvements in technology in the future, how- 
ever, may affect some soils more than others. Also, 
some soils that have low to medium yields because they 
have low available water capacity, may be well suited 
to intensive production of specialty crops if irrigated 
(fig. 18): 

The management needed to obtain the yields shown 
in table 2 is considerably above average for the county. 
Under this level of management, acid soils are limed to 
about pH 6.5, according to recommendations resulting 
from soil tests. Fertilizer is also applied according to 
these recommendations. Adequate surface or internal 
drainage is provided, and soils are protected from flood- 
ing if necessary. Seedbed preparation is adequate and 
timely. Proper planting methods are used. Harvesting 
of crops is timely and carefully performed. Necessary 


Figure 13.—Alfalfa growth trails in an area of Plano soils. 
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TABLE 2.—Predieted average yield per acre of principal crops 


[These yields are those obtained under an improved or high level of management. Absence of a yield figure indicates that the soil 
is not suited to the crop, or that the crop is not ordinarily grown on the soil] 


Alfalfa- 
(dry 
weight) 


PPR RNND NR 
SNSOSNWOS WMD 


no NAS 


SOS PAN WO PRO fw We ND NNR 
mn com a com mM we 


NN NWWWWHWWA RD G WOO ROT 
RMR NOOMMSOMTON SO AAMS 


Corn 
Soil Oats? 
Grain Silage 
Bu Tons Bu 

Adrian muck*® ________ eee 90 15 J----e 
Alluvial land; wet* 20 wo eee | ol eke ee eee oe 
Barry loam? 222-220 115 19 65 
Boyer loamy fine sand, 1 to 6 percent slopes______ 70 11 50 
Boyer loamy fine sand, 6 to 12 percent 

slopes, eroded ~-_-__----------_._---_-___-_ 65 11 50 
Boyer loamy fine sand, 12 to 25 percent slopes.___ 55 9 45 
Brems loamy fine sand, 0 to 6 percent slopes...__ 60 10 40 
Briggsville silt loam, 0 to 2 percent slopes —--____ 100 17 710 
Briggsville silt loam, 2 to 6 percent slopes ------- 90 17 70 
Colwood silt loam * _---_-----------.--_--_-_-- 95 16 60 
Dodge silt loam, 2 to 6 percent slopes ------.--~_ 115 17 15 
Dodge silt loam, 6 to 12 percent slopes, eroded____ 100 16 60 
Bdwards muck 220222 oe ee ee 80 13 Hoon S 
Friesland loam, 0 to 2 percent slopes ----_-._--_ 110 18 15 
Friesland loam, 2 to 6 percent slopes ----_-__.__ 110 18 15 
Gotham loamy fine sand, 1 to 6 percent slopes___- 60 10 50 
Gotham loamy fine sand, 6 to 12 percent slopes__- 60 10 50 
Gotham loamy fine sand, sandstone substratum, 

6 to 12 percent slopes ~-_---__--_--------_--. 60 10 50 
Gotham loamy fine sand, sandstone substratum, 

12 te 20 percent slopes -_.--_-_-_-_--_-__~_---|___--_____-]________-.|-.-------- 
Granby loamy fine sand * _------_--_----__----~ 70 12 55 
Granby loamy fine sand, loamy subsoil 

variant, 0 to 3 percent slopes * _-.--_____._-__ 80 18 60 
Granby loamy fine sand, clayey subsoil 

variant, 0 to 3 percent slopes * _--__________-__ 80 18 60 
Grellton fine sandy loam, 0 to 2 percent slopes_---_ 105 18 710 
Grellton fine sandy loam, 2 to 6 percent slopes____ 105 18 70 
Grellton fine sandy loam, 6 to 12 

percent slopes, eroded ~-.----_--__-_-_____--_ 90 15 65 
Grellton fine sandy loam, 12 to 20 

percent slopes, eroded ~-.-_-_-.__-__-___--_- 70 11 50 
Griswold silt loam, 0 to 2 percent slopes ________ 105 18 70 
Griswold silt loam, 2 to 6 percent slopes _________ 95 16 70 
Griswold silt loam, 6 to 12 percent 

slopes, eroded ___----_-----_------ 90 15 65 
Houghton muck ® __---_---- 95 16: }oseee teen 
Joy silt loam, 0 to 3 percent slopes * __ ene 130 21 75 
Kibbie loam, 0 to 8 percent slopes * _.._____ . 105 18 70 
Kidder fine sandy loam, 0 to 2 percent slopes_____ 95 16 65 
Kidder fine sandy loam, 2 to 6 percent slopes____. 95 15 65 
Kidder fine sandy loam, 6 to 12 

percent slopes, eroded ~--_.-----___--.------ 80 18 60 
Kidder fine sandy loam, 12 to 20 

percent slopes, eroded ~____-_____-____--.-_- 70 11 55 
Kidder loam, 0 to 2 percent slopes --_-...---.-_.. 100 17 70 
Kidder loam, 2 to 6 percent slopes -_-_---.--_-_- 100 15 70 
Kidder loam, 6 to 12 percent slopes, eroded _-__-_ 85 14 65 
Kidder loam, 12 to 20 percent slopes, eroded_____ 75 12 60 
Kidder loam, 20 to 30 percent slopes ---_-~-----~]___ fe | eee 
Knowles silt loam, 0 to 2 percent slopes _--.-.-._ 105 18 70 
Knowles silt loam, 2 to 6 percent slopes _---__--_ 100 17 70 
Knowles silt loam, 6 to 12 percent slopes, eroded__ 90 15 65 
Knowles silt loam, 12 to 20 percent slopes, eroded_ 80 13 60 
Lapeer loamy fine sand, 2 to 6 percent slopes_____ 75 12 55 
Lapeer loamy fine sand, 6 to 12 

percent slopes, eroded __--_-----___-.--_--_-_- 70 11 50 
Lapeer loamy fine sand, 12 to 25 

percent slopes, eroded —..- 2 | pees |p oe een. | pee ee es |S ee 
Lapeer fine sandy loam, 0 to 2 percent slopes___._ 85 14 65 
LeRoy silt loam, 6 to 12 percent slopes, eroded___ 85 13 60 
LeRoy silt loam, 12 to 20 percent slopes, eroded__ 75 12 55 
Lomira silt loam, 2 to 6 percent slopes --_-_-___-_ 100 17 65 
Lomira silt loam, 6 to 12 percent slopes, eroded___ 90 15 60 


Sweet Sweet 
June 
corn TEAS peas 
Tons Lbs Lbs 

3.7 

42 
2.9 
27 
2.3 
2.2 
4,0 
4.0 
4.0 
4.2 
4,0 
3.5 
4.5 
4.5 
2.0 
1.9 
1.9 

re 2.5 
2.5 
2.5 
4.5 
4.5 
4,2 
3.6 
4.2 
4.2 
3.9 
4.0 
5.0 
4.2 
3.9 
3.9 
3.7 
3.1 
4.0 
4.0 
3.8 
3.2 

ed 4.2, 1,615 2,130 
4.2 1,700 2,250 
3.9 1,600 2,115 
3.4 1,860 1,845 
3.5 1,600 1,900 
3.2 1,500 1,785 

re 35 | 1,520 | ‘1,800 
3.2 1,500 1,900 
3.0 1,250 1,400 
4.0 2,850 2,850 
3.8 2,500 8,000 
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selon a 
rome arly Sweet 
* hay? June 
Soil (dry peas peas 
Silage weight) 
Bu Tons Tons Lbs Lbs 
Lomira silt loam, 12 to 20 percent slopes, eroded__ 70 11 3.0 3.2 2,300 2,750 
Manawa silt loam, 0 to 3 percent slopes ® —...--_ 90 15 4.5 3.8 |_---------|---------- 
Marcellon loam, 0 to 3 percent slopes * _-._______ 115 19 4.5 4.3 |________._|------__.- 
Markesan silt loam, 2 to 6 percent slopes, eroded__ 85 14 3.0 3.3 1,700 2,250 
Markesan silt loam, 6 to 12 percent slopes, eroded_ 80 18 3.0 3.0 1,590 2,115 
Markesan silt loam, 12 to 20 percent 
Slopes, eroded Pe ee 70 1 2.5 2.9 1,360 1,800 
Matah Si a la de a =-}------~~--]----~---~-|----------|-----~----]---------- 
Marshan silt loam * ___-________-_-_--_.-_-----_ 100 17 do | ~~ 4.0 locos o-ess|o cn fu 
Mecan loamy fine sand, 2 to 6 percent slopes_____ 75 12 38.0 1.600 1,900 
Mecan loamy fine sand, 6 to 12 
percent slopes, eroded -__--_________________ 70 11 3.0 1,500 1,780 
Mendota silt loam, 0 to 2 percent slopes __ 120 20 5.0 2,350 2,850 
Mendota silt loam, 2 to 6 percent slopes _-__-_--_ 110 19 5.0 2,500 3,000 
Mendota silt loam, 6 to 12 
percent slopes, eroded _._____-___.--_-________ 100 18 4.5 2,300 2,750 
Oakville fine sand, 1 to 6 percent slopes _________ 55 9 7 ne! (een eae) (ere eee 
Gaalle fine sand, 6 to 12 percent slopes --------]_------_--|---------- 2.0) | Aces as Se oe ee ee 
Oakville fine sand, 12 to 35 percent slopes ___-_-_|_-...--_-- | --------~-|_--___...-_|----------]_-------_~]-----~----|-------_-~ 
Okee loamy fine sand, 1 to 6 percent slopes ______ 15 12 3.5 3.0 1,400 1,700 
Okee loamy fine sand, 6 to 15 percent slopes _____ 70 11 3.0 3.0 1,300 1,600 
ee loamy fine sand, 1 to 6 percent slopes___ 70 11 2.3 2.9 1,500 1,800 
shtemo loamy fine sand, 6 to 12 
percent slopes, eroded ____.-_--___-___-_-__ 60 10 2.0 2.7 1,410 1,690 
Ossian silt loam? _--___-__-_-_ 115 19 4.5 4.3 |=.--------| 22sec 
Palms ‘muck ® 222 2 oo eee 105 16 oct OS eee 4,1 |------~~~~-}-------~-- 
Plano silt loam, 0 to 2 percent slopes _-_____-___ 130 21 5.0 5.1 2,350 2,850 
Plano silt loam, 2 to 6 percent slopes _-_____-___ 125 20 5.0 5.1 2,500 8,000 
roy silty lay ioe Eee re oe arr A i ao me ae oan-----|---------- 
oygan silty clay loam * _-___--_________.______ . “Qo |---------—|_- 
Richford loamy sand, 1 to 6 pereent slopes ______ 55 9 2.5 2.1 1,400 1,700 
Richford loamy sand, 6 to 15 percent slopes _.-__ 50 8 2.0 1.9 1,300 1,600 
Ripon silt loam, 1 to 6 percent slopes ___________ 85 14 3.5 3.5 1,700 2,250 
Ritchey silt loam, 2 to 6 percent slopes, eroded___ 70 11 3.0 2.9 1,400 1,600 
Ritchey silt loam, 6 to 12 percent 
slopes, eroded _--___-_-__-_-___-- 65 11 2.5 2.7 1,300 1,500 
Ritchey silt loam, 12 to 20 percent 
slopes, eroded ~---_-_.--_.___-_____________|_e 5 5 eee eee Re ee | 2 ee | ee NE 
Rock land and Ritchey soils, 6 to 45 
percent slopes” oo es ate a eke poco |e ee ale oe 
ROCK, QUCCTOD 222 ote ee Se ee ine emer ne ee | ee 
Rodman gravelly sandy loam, 6 to 20 
percent slopes ~---_--___________-_ a | a) ae ea ae ee) | ere ES | LON eR PS a 
Rodman gravelly sandy loam, 20 to 35 
percentslopes: = 22 esc ecce coe | Sa lee ce ea | et ce ee | i 
Rotamer sandy loam, 2 to 6 percent 
slopes, eroded -.._--__-.--- 80 138 4.0 1,600 1,900 
Rotamer sandy loam, 6 to 12 percent 
slopes, eroded _---___--_---_-__ 70 11 3.5 1,500 1,780 
Rotamer sandy loam, 12 to 20 percent 
slopes, eroded _._-_______...... 3.0 1,400 1,520 
200! Wee ate ae ee ek 
5.0 5.0 2,350 2,850 
4.5 5.0 2,500 8,000 
4.0 41 2,300 2,750 
4.0 4,1 1,700 2,250 
3.5 3.8 1,600 2,115 
3.0 3.8 1,860 1,800 
2.5 3.0 1,400 1,700 
3.0 3.0 1,300 1,600 
2.5 2.8 1,120 1,500 
Urne loamy fine sand, 12 to 80 percent 
slopes, eroded _-._.___._____.-_._ 60 10 2.0 2.4 1,040 1,280 
Willette muck*__--_-_- 80 i es Ja Pema (Cee Rare BO. | on ot Ae 
Zittau silty clay loam, 0 to 3 percent slopes * —.___ 90 15 4.0 3.9 


* Yields are for oats that are seeded with a grass-legume mixture. Higher yields may be obtained, but a poorer stand of legume- 


grass seeding generally should be expected. 


* Yields are for hay that is cut during the first or second years after the stand is adequately established. 
* Yields are for areas of this soil that are protected from flooding or ponding. 


‘Land types are too variable to predict yields. 
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erosion control practices are installed and maintained. 
Cropping systems are suitable for the soil and slope. 
Annual and perennial weeds are controlled by timely 
use of mechanical and chemical methods. Insects that 
damage crops are controlled. 

Peas and sweet corn are commonly grown in Green 
Lake County and are processed at several canning 
factories in the area. Yields given for these crops in 
table 2 are the average yields obtained over a period 
of approximately 15 years without irrigation. These 
yields include the extra-early and extra-late season 
plantings made to increase canning factory efficiency 
and are not the highest yields possible. Because peas 
are very sensitive to soil wetness, the yields on nearly 
level soils are slightly less than on gently sloping soils. 
Peas and sweet corn are not generally grown on soils 
that have more than 15 percent slope. Yields listed 
- moderately steep soils are for 12 to 15 percent 
slopes. 


Woodland? 


Before settlement, most of Green Lake County was 
covered by a stand of open-grown timber. Intermingled 
with the trees were prairie grasses: big bluestem, 
little bluestem, indiangrass, and switchgrass. In most 
of the timbered area the dominant tree was oak. Other 
hardwoods grew in some areas, and jack pine grew 
in open stands in some areas of sandy soils. 

A fairly extensive area in the southeastern corner 
of the county was a nearly treeless tall-grass prairie 
in which big and little bluegrass, indiangrass, and 
switchgrass were dominant. Some low-lying wet areas 
consisted of lowland hardwood timber and occasional 
open areas of sedge-bluejoint grass-cordgrass marsh 
vegetation (5). 

With the coming of farming, most of the open prairie 
was plowed for crops. The control of fires favored 
growth of hardwood trees other than oak. Most other 
woodlands are small scattered tracts, which are not 
managed for timber production (fig. 14). 

In a 1968 inventory of the forest resources, 27,700 
acres was in commercial forest, about 12 percent of 
the land area (25). Almost all of this is small, 
privately owned tracts, mostly farm woodlots. The 
forest is 40 percent oak and hickory; 25 percent 
maple, beech, and birch; 15 percent elm, ash, and 
cottonwood; 9 percent aspen and birch; 6 percent 
conifers; and the rest is not stocked. 

Much of the land once farmed has been planted to 
red pine, white pine, and jack pine. These plantings 
help conserve soil and water as well as provide wild- 
life habitat and add to the esthetic value of the land. 
The plantings have been especially important on 
sandy soils such as Brems, Boyer, Gotham, Oakville, 
Okee, and Oshtemo soils. 

The soils of Green Lake County have been placed 
in 26 woodland suitability groups to assist owners 
in planning the use of their soils for wood crops. In 
table 8, the soils of each woodland suitability group 
are rated for woodland use and management. 

The first column in table 3 gives the woodland 


*By GkEorceE W. ALLEY, forester, Soil Conservation Service, 
at Madison. 


Figure 14.—Mixed hardwood trees in an area of Lomira soils. 
This woodlot is protected from burning and cattle grazing. 


suitability groups in the county and the soils in each 
group. Each group is made up of soils that are suited 
to the same kinds of trees, that need about the same 
kind of management to produce these trees, and that 
have about the same potential productivity. Each 
woodland suitability group is identified by a three-part 
symbol, such as “201” or “3r1.” 

The first part of the symbol indicates the relative 
productivity of the soils: 1 is high, 2 is moderately 
high, 8 is moderate, 4 is moderately low, 5 is low, and 6 
is not productive. 

The second part of the symbol, a letter, indicates 
the subclass and an imporatant soil property that im- 
poses a slight to severe limitation in managing the 
ee for wood production. Definitions of the subclasses 

ollow: 


Subclass w (excessive wetness). Soils in which 
excessive water, either seasonally or yearlong, 
causes significant limitations for woodland use or 
management. These soils have restricted drain- 
age, high water tables, or are subject to flooding, 
which adversely affect either stand development 
or management. 

Subclass d (restricted rooting depth). Soils that 
are restricted or limited for woodland use or 
management because root penetration is re- 
stricted. Soils shallow to hard rock, hardpan, or 
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Woodland groups 
and map symbols * Average 
Kind of trees site 
index 

Group lwl: Co —___| Red oak _______ 79 

Red maple ---__ 16 
Silver maple --_ 80 
Green ash _____ 81 

Group lol: GnA, Sugar maple —__ 65 
GnB, GnC2, ScA, Red oak ~-----_ 66 
ScB, ScC2, SnB, SnC2.} White ash —_W.._ 75 

Black cherry ~_ 74 

Group irl: GnD2, Sugar maple —_- 65 
SnD2. Red oak ~_----_ 66 

Group 102: KbA ~--] Sugar maple —__ 67 

Red oak __-_--_ 70 

Group 2wl: Pr, Py —-} Silver maple —__ 86 

Red maple _____ 710 

White ash ~---_ 70 

Green ash 70 

Swamp white 68 
oak. 

Group 2c1: BsA, Northern red 62 
BsB. oak. 

Sugar maple __. 49 
Basswood __-_- 65 
White ash _____ 65 
Group 2c2: MaA ---} Sugar maple ___ 58 
White ash _____ 70 
Green ash -____ 70 

Group 2s1: OkB, Jack pine ______ 65 
Okc. Red oak ~_-_--- 65 

Group 201: DdB, Red oak ~-.--__ 60 + 9.1 
DdC2, KdA, KdB, Sugar maple —__ 54 
KdC2, KeA, KeB, White oak _____ 53 
KeC2, KwA, KwB, White ash ____. 72 
KwC2, LrC2, LvB, 

LvC2, McA, 

Group 2r1: .KdD2, Red oak ~-_---_ 60 
KeD2, KeE, KwD2, Sugar maple ___ 54 
LrD2, LvD2. White oak ___._ 53 

White ash .-_-_ 12 

Group 8dl: Rh82, Red oak ~___.__ 55 

RhC2. Black oak ~__-_ 55 


TABLE 3.—Woodland 


Potential productivity of the soils 


Number 
of 
plots 


NMNN 


(a) 
@ 


(a) 
@ 


@ 
(@) 


Yearly 
growth 
per acre 


Ba ft 
310 
170 


190 
300 


Trees to select 
for planting 


Silver maple, red 
maple, green 
ash, white ash, 
and white 
spruce. 


Eastern white 
pine, red pine, 
and white 
spruce. 


Hastern white 
pine, red pine, 
and white 
spruce, 


Eastern white 
pine, white 
spruce, and red 
pine. 


White spruce, red 
maple, silver 
maple, white 
ash, and green 
ash. 


Red pine, eastern 
white pine, and 
white spruce. 


Eastern white 
pine, red pine, 
and white 
spruce. 


Red pine, eastern 
white pine, and 
jack pine, 


Red pine, eastern 
white pine, and 
white spruce. 


Red pine, eastern 
white pine, and 
white spruce. 


Red pine, eastern 
white pine, jack 
pine. 


Equipment 
limita- 
tions 


Severe —__ 


Slight —-_ 


Moderate. 


Slight 


Severe ___ 


Slight 


Slight 


Slight —-- 


Slight 


Moderate_ 


Slight ~~ 


Erosion 
hazard 


Slight --- 


Slight --- 


Moderate- 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Moderate_ 


Slight —__ 
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Seedling 
mortality 


Moderate. 


Slight. 


Slight on north- 
and east- 
facing slopes; 
moderate on 
south- and 
west-facing 
slopes. 


Slight. 


Moderate to 
severe, 


Slight. 


Slight. 


Moderate. 


Slight. 


Slight on north- 
and east- 
facing slopes; 
moderate on 
south- and 
west-facing 
slopes. 


Slight. 
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TABLE 3.—Woodland—Continued 


Woodland groups 
and map symbols * 


Group 8d2: RhD2 --- 


Group 8¢e2: ZtA —--- 


Group 8sl:  BrB, 
GaB, GaC, GbC, 
OaB, Oat. 


Group 8s3: GbD, 
OaD. 


Group 301: 8pB, 
BpC2, LaB, LaC2, Lb, 
MnB, MnC2, OmB, 
OmC2, RaB, RaC, 
TuB, UrB, UrC2. 


Group 38rl: BpD, 
LaD2, UrD2. 

Group 3wl: Gf, 
GhA, GkA. 

Group 38w2: Os ---- 


Potential productivity of the soils 


Kind of trees 


Red oak 
Black oak 


Red oak 
Red maple 
White ash 


Red oak * 
White oak 
White pine 
Red pine 
Jack pine 


Red oak? 
White pine 
Red pine 
White oak 


Red oak ° 
White pine 
Red pine 
White oak 


Red maple 
Green ash 
White pine 


Red maple 
Green ash 


maple, white ash, 
and green ash. 


Trees to select Hanser Erosion Seedling 
Average | Number | Yearly for planting pee a hazard mortality 
site of growth on 
index plots per acre 
Ba ft 
55 @ 160 | Red pine, eastern | Moderate_| Severe —__} Slight on north- 
55 @ 160 white pine, and and east- 
jack pine. facing slopes; 
moderate on 
south- and 
west-facing 
slopes. 
55 @ 160 | Eastern white Slight ~-_| Sight ~__] Slight. 
55 nn eee pine, white = 
55 A (re ce spruce, and red 
pine. 
57 2 180 | Red pine, jack Slight -__| Slight ~._| Moderate. 
47 1 115 pine, and eastern 
52 2 230 white pine. 
43 1 160 
50 zi 60 
57 @ 180 | Red pine, jack Severe ___| Severe ~_-| Moderate. 
47 115 pine, and eastern 
52 2) 230 | white pine. 
43 a 160 
50 ® 60 
59 + 7.7 7 185 | Eastern white Slight ~-_| Slight ~-_}| Slight. 
61 1 400 pine, red pine, . 
55 1 300 and white 
52 1 140 spruce. 
59 ) 185 | Eastern white Moderate_| Moderate _| Slight on north- 
61 @ 400 pine, red pine, and east- 
55 @ 800 and white facing slopes; 
52 @) 140 spruce. moderate on 
south- and 
west-facing 
slopes. 
65 1 115 | Eastern white Severe —..| Slight ~--| Moderate to 
66 Y |oeee to pine, white severe. 
58 2 370 spruce, red 
maple, silver 
maple, white 
ash, and green 
ash. 
60 ey 90 | White spruce, red | Severe ___| Slight _-_| Moderate to 
60 ian ee ee maple, silver severe, 


———_————_——_—_—-—- 
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TABLE 3.—Woodland—Continued 


Potential productivity of the soils 


Woodland groups Trees to select Boinment 
and map symbols * Average | Number | Yearly for planting Gong 
Kind of trees site of growth 
index plots per acre 
Bd ft 
Group 38w8: Ad, Ed, | Tamarack _____ 48 4 95 | Unsuitable for Severe ___ 
Ho, Pa, We. Northern white- planting. 
cedar, 85 1 50 
Red maple --__. 65 1 120 
Silver maple ~~~ 92 2 240 
Tree growth on 
these soils is 
usually lim- 
ited to 
tamarack, 
northern 
white-cedar, 
willows, or 
elm. Occasion- 
ally silver 
maple, red 
maple, white 
ash or green 
ash become 
established 
and make 
rapid growth. 
Group 4w2: An, Bb, | Silver maple ___ 70 a 140 | White spruce, red | Severe ___ 
Mh. Red maple —____ 50 bad 50 | maple, silver 
White ash _____ 50 a ee eee ee maple, white 
ash, and green 
ash. 
Group 4f2: RsD, Red oak* -__- 43 2 95 | Red pine, jack Moderate_ 
RsE. pine, and eastern 
redeedar. 
Group 401: JoA ~._| Red oak _-.-__. 45 eu 100 | Eastern white Slight ___ 
Red maple ~-_-- 45 ss 50 | pine, white 
spruce, and red 
pine. 
Group 6wl: Mf. 


These soils are 
not suited to 
woodland 
management, 


Group 6sl: RKE, Ro. 
These soils are 
not suited to 
woodland 
management. 
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— 


Seedling 
mortality 


Erosion 
hazard 


Slight —__]} Slight. 


Moderate to 
severe. 


Slight ___ 


Moderate on 
north- and 
east-facing 
slopes; severe 
on south- and 
west-facing 
slopes. 


Slight. 


Severe ___ 


Slight —__ 


+ These soils are generally used for producing farm crops and are not naturally forested: 
MdD2, MsA, MsB, MsC2, PnA, PnB, ReB, RtB2, RtC2, RtD2 and RtE. 


* Data estimated for this kind of tree. 
* The data are also estimates for northern red oak, black oak, and northern pin oak. 


FoA, FoB, GrA, GrB, GrC2, MdB2, MdC2, 
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other layers in the soil that restrict roots are 
examples. 

Subclass c (clayey soils). Soils that are restricted 
or limited for woodland use or management be- 
cause of the kind or amount of clay in the upper 
part of the soil profile. 

Subclass s (sandy soils). Dry sandy soils that 
have little or no clay in the subsoil and that have 
moderate to severe restrictions or limitations for 
woodland use or management. The use of equip- 
ment is limited, or these soils have low available 
water capacity and normally are low in available 
plant nutrients. 

Subclass f (fragmental or skeletal soils). Soils 
that are restricted or limited for woodland use or 
management because they contain large amounts 
of coarse fragments more than 2 millimeters and 
less than 10 inches in diameter. Flaggy soils are 
included. 

Subclass r (relief or slope steepness). Soils that 
are restricted or limited for woodland use or 
management only by steepness of slope. 

Subclass o (slight or no limitations). Soils that 
have no significant restrictions or limitations for 
woodland use or management. 


The third part of the symbol, a number, identifies 
the woodland group. All soils in a group have similar 
management problems and productivity and are 
generally suitable for the same kinds of trees, either 
pines, hardwood, or both. 

The kinds of trees that are adapted to the soil are 
presented in the ‘‘Potential productivity of the soils” 
columns. These are the trees which woodland man- 
agers generally favor in intermediate or improvement 
cuttings. 

The third column gives the site index. The site 
index is the average height of the dominant and co- 
dominant trees in a stand at age 50 years. The site 
indices for some of the more important kinds of trees 
and soils have been measured; others are estimated 
from measurements made on similar soils and trees. 

Site indices used in Green Lake County are based 
on recognized site index curves for silver maple and 
red maple (10), white ash and green ash (6), red oak 
(18), sugar maple (6), jack pine (11), red pine (13), 
white oak (18), northern whitecedar (12), and tam- 
arack (14). 

Annual yields for tree species were estimated from 
yields based on site indices for silver maple (17), 
upland oak (18), northern hardwoods (16), jack pine 
(9), and red pine (8). 

Equipment limitations are rated on the basis of soil 
characteristics that restrict or prohibit the use of 
equipment for tending and harvesting the trees. In 
Green Lake County, the limiting soil characteristics 
are excessive soil wetness, slope, and texture of the 
surface layer. Slight means there is no restriction in 
the kind of equipment or in the time of year it is used; 
moderate means that use of equipment is restricted 
for less than 3 months of the year; and severe means 
that special equipment is needed and its use is re- 
stricted for more than 3 months of the year. 


Erosion hazard refers to the potential hazard of soil 
losses in woodland. The hazard is slight if expected 
soil losses are small; moderate if some soil losses are 
expected and care is needed during logging and con- 
struction to reduce soil losses; severe if special methods 
of operation are necessary for preventing excessive 
soil losses. 

Seedling mortality refers to the expected degree of 
mortality of planted seedlings as influenced by kinds 
of soil. Considered in the ratings are excessive soil 
wetness, hazard of flooding, slope and aspect, texture, 
and structure. Plant competition is also considered in 
the ratings. Normal rainfall, good planting stock, and 
proper planting are assumed. A rating of slight indi- 
cates an expected loss of less than 25 percent of the 
planted seedlings; moderate, a loss of 25 to 50 percent 
of the seedlings; and severe, a loss of more than 50 
percent of the seedlings. 


Landscaping and windbreak plantings 


This section gives information about some of the 
trees, shrubs, and vines used in landscaping sites for 
homes, schools, industry, and recreation areas. It also 
provides information on plants suitable for windbreak 
use around farmsteads or open fields. 

A significant acreage in Green Lake County is sub- 
ject to soil blowing. Sandy and loamy soils of the 
Boyer, Gotham, Grellton, Kidder, Lapeer, Oakville, 
Okee, and Oshtemo series and organic soils of the 
Adrian, Edwards, Houghton, Palms, and Willette 
series need the protection of windbreaks as well as 
careful management to hold down soil loss by blowing. 

Height growth of pine windbreaks on some of the 
sandy soils has been measured; white pine and red 
pine are generally about 30 feet tall at age 20 years. 
Laurel willow on muck soils reaches a height of about 
30 feet in 10 years, and hybrid poplar reaches a height 
of 50 feet in 20 years. 

Different soils vary widely in suitability for differ- 
ent trees and shrubs and in site conditions. The soils 
in the county have been placed in four tree and shrub 
selection groups. These groups are based on the de- 
gree and length of time that soil is saturated with 
water and on the available water capacity. Each of 
the soils in a specific group has similar suitability for 
tree, shrub, and vine plantings. 

A brief general description of the features of the 
soils in each tree and shrub group is given in tables 
4 and 5. Marsh (Mf), Rock land and Ritchey soils 
(RKE), and Rock outcrop (Ro) have not been placed 
in a tree and shrub group. The tree and shrub group 
that each soil is in can also be found by referring to 
the “Guide to Mapping Units” at the back of the 
survey. 

Table 4 lists trees suitable for specified uses and 
gives information on growth form and height at 
maturity. Table 5 lists shrubs and vines suitable for 
specified uses and gives information on growth form 
and esthetic value. It is only a partial list of the 
plants suited to soils in the county. Many of the plants 
can be used for both landscaping and providing food 
and cover for wildlife. 


[The first letter in parentheses following the plant name indicates the location: 
sites. Other letters indicate height: 
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TABLE 4.—Trees suitable for planting 


Plants for hedges 
and screens 


shape: C is columnar, O is oval, P is pyramidal, Q is pendulus, and R is round] 
pas en tieto as Shade trees Trees along streets| Trees for lawns 
Group 1: Moderately deep | American beech Norway maple Flowering crab 


and deep, moderately well 
drained to somewhat ex- 


cessively drained, fine tex- 


tured to coarse textured 
soils that have moderate 
to very high available 
water capacity. 


Group 2: 


BsA, BsB, DdB, DdC2, FoA, 


FoB, GnA, GnB, GnC2, 


GnD2, GrA, GrB, GrC2, 


KdA, KdB, KdC2, Kd D2, 
KeA, KeB, KeC2, KeD2, 
KeE, KwA, KwB, KwC2, 
KwD2, LaB, LaC2, LaD2, 
Lb, LrC2, LrD2, LvB, 
LvC2, LvD2, MdB2, 
MdC2, MdD2, MnB, 


MnC2, MsA, MsB, MsC2, 
OkB, OkC, PnA, PnB, 


ReB, RtB2, RtC2, RtD2, 
RtE, ScA, ScB, SeC2, 


SnB, SnC2, SnD2. 


Moderately well 


drained to excessively 
drained, coarse textured 
or shallow soils that have 


moderate to very low avail- 


able water capacity. 


BpB, BpC2, BpD, BrB, GaB, 
GaC, GbC, GbD, OaB, 
OaC, OaD, OmB, OmC2, 
RaB, RaC, RhB2, RhC2, 
RhD2, RsD, RsE, TuB, 
UrB, UrC2, UrD2. 


Group 3: 


Somewhat poorly 


drained and poorly drained 
mineral soils and land 


typ 


ea. 
An, Bb, Co, Gf, GhA, GkA, 


JoA, KbA, MaA, McA, 
Mh, Os, Pr, Py, ZtA. 


Group 4: 


Very poorly 


drained organic soils. 
Ad, Ed, Ho, Pa, We. 


(ABLO), sugar 
maple (ABLO), 
red maple (AB- 
MO), red oak 
(ABLR), white 
oak (ALR), bass- 
wood (ABLO), 
hackberry 
(ABMR), white 
ash (ABLO), 
sycamore 

(ALO), bur oak 
(ALR), Norway 
maple (AMR), 
silver maple 
(ALO), and 
thornless 
honeylocust 


AMO) 


Bur oak (ALR), 
hackberry 
(ABMR), black 
oak (ALR), 
silver maple 
(ALO), green 
ash (AMO), and 
thornless honey- 
locust (AMO). 


Swamp white oak 
(ABLR), hack- 
berry (ABMR), 
red maple 
(ABMO), bass- 
wood (ABLO), 
green ash 
(ABMO), white 
ash (ABLO), 
silver maple 
(ALO), and 
cottonwood 


(ALO). 


Silver maple 
(ALO), red 
maple (ABMO). 


(AMR), south- 
ern pin oak 
(AMP), thorn- 
less honeylocust 
(AMO), bass- 
wood (ALO), 
white ash 
(ALO), sugar 
maple (ALO), 
hackberry 
(AMR), red 
maple (AMO), 
Norway maple 
(BMP), white 
ash (BLO), 
basswood 
(BLO), and 
sugar maple 
(BLO). 


Green ash (AMO), 
white ash 
(ALO), hack- 
berry (ABMR), 
and thornless 
honeylocust 
(AMO). 


Green ash 
(ABMO), bass- 
wood (ABLO), 
and red maple 
(ABMO). 


Red maple 
(AMO), and 
laurel willow 
(AMO). 


| Flowering crab 


(ASR), mountain 
ash (ASO), blue 
beech (ABSPR), 
paper birch 
(AMO), river 
birch (AMO), 
Russian-olive 
(ASR), southern 
pin oak (AMP), 
serviceberry 
(ABSR), horse 
chestnut (ALR), 
Norway spruce 
(ABLP), red 
pine (ALP), 
white pine 
(ABLP), white 
spruce (ABMP), 
black cherry 
(ALO), blue 
spruce (ABLP), 
and hawthorn 
(ASR). 


(ASR), paper 
birch (AMO), 
redcedar (ASP), 
white pine 
(ABLP), white 
spruce (ABMP), 
red pine (ALP), 
and Russian- 
olive (ASR). 


White spruce 
(ABMP), paper 
birch (AMO), 
mountain ash 
(ABSO), weep- 
ing willow 
(AMPe), white- 
cedar (AMP), 
and river birch 

AMO). 


White-cedar 
(ABMC), white 
spruce (ABMP), 
and weeping 
willow (AMPe). 


Redcedar (ASP), 
white-cedar 
(ABMCP), 
white pine 
(ABLP), white 
spruce (ABMP), 
Lombardy poplar 
(ALC), Russian- 
olive (ASR), 
and upright 
yew (ABSP). 


Redcedar (ASP), 
Russian-olive 
(ASR), red pine 
(ALP), white 
pine (ABLP), 
upright yew 
(ABSP), and 
white spruce 
(ABMP). 


White-cedar 
(ABMC), white 
spruce (ABMP), 
Lombardy poplar 
(ALC), and 
laurel willow 

MO). 
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1 : A is for sunny sites and B is for partly shady 
S is less than 30 feet, M is 30 to 60 feet, and L is more than 60 feet. These letters indicate 


White-cedar 
(ABMC), and 
laurel willow 


(AMO). 


Trees for wind- 
breaks 


White spruce 
(ABMP), white- 
cedar (ABMCP), 
white pine 
(ABLP), red 
pine (ALP), and 
Norway spruce 
(ALP). 


Red pine (ALP), 
white pine 
(ABLP), and 
redcedar (ASP). 


White-cedar 
(ABMC), white 
spruce (ABMP), 
and white pine 
(ALP). 


Laurel willow 
(AMO), poplar 
selections 
(ALP), tree 
lilac (ASO), 
and white- 
cedar (ABMC). 
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TABLE 5.—Shrubs and vines 


Type of 


Tree and shrub group and map symbols Common name plant 


Group 1: Moderately deep and deep, moderately well Arborvitae ----2-----4--2---ee Shrub: .j.2-222-2225 
drained to somewhat excessively drained, fine textured to Autumn-olive _------__--__--_--- Shrub 22. eS 
coarse textured soils that have moderate to very high Barberry, Japanese _~------_-------_----- Shrub —---~------.-- 
available water capacity. Bittersweet __-___-__-_-__-__-___--_-__--_- Vine en ee eee cee 

BsA, BsB, DdB, DdC2, FoA, FoB, GnA, GnB, GnC2, GnD2, Grd, Blackberry, dewberry, blackeap raspberry---| Bramble -----.----- 
GrB, GrC2, KdA, KdB, KdC2, Kd D2, KeA, KeB, KeC2, KeD2, Chokeberry, black ~----------------------- Shrub 
KeE, KwA, KwB, KwC2, KwD2, LaB, LaC2, LaD2, Lb, LrC2, LrD2, Cotonéaster: 2.5 --0< 22 -esce ese ucusecsuo 
LvB, LvC2, LvD2, MdB2, MdC2, MdD2, MnB, MnC2, MsA, MsB, | Crabapple ~---------_----~--------------- 
MsC2, OkB, OkC, PnA, PnB, ReB, RB2, RtC2, RtD2, RHE, ScA, | Currant, alpine ~-----~--~---------------- 
ScB, ScC2, SnB, SnC2, SnD2. Dogwood, gray __----~-------------------- 

Dogwood, pagoda ~.-~---_--------_---.~-- 

Dogwood, redosier _._._____~_____~___-.-._ 

Dogwood, roundleaf _.--_____---_-___-____ 

Dogwood, silky -------_-------_----.--.--.- 

Elder, American —~-~__--.----__.--§ 

Filbert (hazelnut) ~~~ --.----------_ 

Morsythia:: 2.2 oe ieee be 

Grape; Wild, =.--. 2 

Hawthorn or thornapple 

Honeysuckle _-_--_~-_--------_ 

Juniper, creeping ----_-_____-_ 

Juniper; Pitzer sooo 

SNAG, ¢ eas ee Nh te! 

Maple; Amur ooo 2222- 25 ose 

Mockorange ~---_-.--_.--.--_- 

Myrtle or periwinkle _._._.-__.____-_-_- 

Ninebark, common ______-_--_--___ 

Peashrub, Siberian _.-._._.-._-______-_ 

Pine, Mugho: 2.2 cee oe ectco 

Plum, American ____-__-________ 

Privet, Amur _---_----- 

Privet, Regels border 

Redcedar, eastern _.-___-___________ 

Rose, rugosa and horticultural varieties .-__ 

Russian-olive ~~~ 

Snowberry ~-_------- 

Spirea, Anthony Waterer _________._______ 

Spirea, vanhoutte -_-.---._.----_-- 

Sumae, fragrant --..-.____._--.---___ 

Sumac, smooth _-~-~-.-.-.--- 

Sumac, staghorn ---_____---- 

Viburnum, American cranberry-bush 

Viburnum, arrowwood 

Viburnum, blackhaw 

Viburnum, mapleleaf _.-______. 

Viburnum, nannyberry —__ 

Viburnum, rafinesque _____ 

Viburnum, wayfaringtree 

Virginiacreeper 

Wahoo, Eastern 

Weigela 
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suited to the soils 


Plants suitable for— 


Ground 
cover 


Roadside 
planting 


x 
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>. 
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Shade- 
tolerant 
plants 


Pe PS P< PS Pd PS BS Bd BS BS 


ala 


Potential 
height 


6-9 
3-10 
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TABLE 5.—Shrubs and vines 


Tree and shrub group and map symbols 


Group 2: Moderately well drained to excessively drained, 
coarse textured or shallow soils with moderate to very low 
available water capacity. 

BpB, BpC2, BpD, BrB, GaB, GaC, GbC, GbD, OaB, OaC, OaD, 
OmB, OmC2, RaB, RaC, RhB2, RhC2, RhD2, RsD, RsE, TuB, UrB, 
UrC2, UrD2. 


Group 8: Somewhat poorly drained and poorly drained 
mineral soils and land type. 
An, Bb, Co, Gf, GhA, GkA, JoA, KbA, MaA, McA, Mh, Os, Pr, Py, 
ZA. 


Common name 


Type of 
plant 


Arborvitae 
Autumn. olive ..icsc-set ewe eee ences 
Barberry, Japanese 
Bayberry or waxmyrtle _-_---------------- 
Bittersweet __.._..----------.-----~------- 
Blackberry, dewberry, blackcap raspberry -- 
Chokeberry, black ~-_ 
Cotoneaster 
Crabapple 
Currant, alpine 


Honeysuckle 
Juniper, creeping 
Juniper, Pfitzer 
LilaCresoote oes s ees 

Maple, Amur ~-.------~~ 
Mockorange 
Myrtle or periwinkle 
Ninebark, common 
Peashrub, Siberian ---------.---_--_--.--- 
Pine, mugho —-.--2-=—~--=------+--u--=--- 
Plum, American 
Privet, Amul: 222.6 eee eaae 
Privet, Regels border _------.-_~---------- 
Redcedar, eastern 
Russian-olive 
Snowberry 
Spirea, Anthony Waterer --_-_-----_-----_ 
Spirea, vanhoutte 
Sumac, fragrant —_ =a 
Sumac, smooth ~-__..--.--- 
Sumac, staghorn 
Viburnum, blackhaw 
Viburnum, nannyberry 
Viburnum, rafinesque 

Viburnum, wayfaringtree _--_______.--_-__ 
Virginiacreeper 
Willows, shrubby types including 

pussy willow. 


Arbovvitae 2-25.25 e. ok 
Autumn-olive .-----__--_----_-- 
Bayberry or waxmyrtle 
Dogwood, gray 
Dogwood, pagoda ~-_----.--_--_-__-__._.. 
Dogwood, redosier ________-_______»_-_-_ 
Dogwood, roundleaf 
Dogwood, silky 
Elder, American ~----------__--_________- 
Hawthorn or thornapple _-__.--_-.-.__u___ 
Honeysuckle __---_--_-__-- 
Ninebark, common 
Plum, American 
Russian-olive ~_-.-_--.--_-.----_----_--._- 
Spirea, narrow-leaf 
Spirea, vanhoutte _-___.---. 
Viburnum, American cranberry-bush —~___.__ 
Viburnum, mapleleaf 
Viburnum, nannyberry —~..-----.-_________ 
Viburnum, wayfaringtree _._._.___________ 
Willows, shrubby types including 
pussy willow. 

Winterberry, common 
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TABLE 5.—Shrubs and vines 


Tree and shrub group and map symbols 


Group 4: Very poorly drained organic soils. 
Ad, Ed, Ho, Pa, We. 


Common name Type of plant 
Arborvitae ~-------_--------_----------- Shrub ~--.--.---___ 
Dogwood, redosier _-_-_--_-______-------__- ONPUD joetee jee toe 
Dogwood, roundleaf ----------_-.--_-----_ Slirub ..-.--.--.... 
Dogwood, silky ----.----.----.--_--_-.--- Shrab s2e.202 2b 
Elder, American ~---__._.----_--_--_--__~ Shrub: as. ca ee 
Honeysuckle _.-.-.2-.- Shrub ____-._-- 
Ninebark, common —--~_--_~____.-___-___. Shrub: .o-----22 32 
Viburnum, American cranberry-bush ~~~. Shrub {5-6-2525 


Viburnum, mapleleaf _---_--_-..-_________ 
Viburnum, nannyberry -- 
Viburnum, wayfaringtree 


Willows, shrubby types including Dhrub +2262 es 
pussy willow. 
Winterberry, common —---_-.-.----_--___- Shrub ~--------_-__ 


Wildlife*® 


The soils of Green Lake County differ widely in 
physical and chemical characteristics. These charac- 
teristics affect the kind and amounts of vegetation and 
wildlife the soils will support. There is a direct rela- 
tionship between soil fertility and wildlife kinds and 
abundance. This correlation is applicable to upland 
and wetland soils, plants and animals, and domestic 
animals and wildlife. 

Food and cover planting on lands used primarily or 
secondarily for wildlife encourage wildlife. Stripcrop- 
ping, fertilization, and tree planting in pastures, 
woodland, or other areas benefit wildlife. 

Most of the major soils are suitable for fairly in- 
tensive farming. They have a high potential for wild- 
life but, because of other uses, there is little wildlife 
habitat. 

The soils of Green Lake County are in ten wildlife 
groups. Soils in group 9 do not occur in Green Lake 
County. Groups 1 and 8, the somewhat excessively 
drained, well drained, and moderately well drained 
sandy and loamy soils, have the most acreage in the 
county. These groups are capable of producing good 
habitat for most wildlife. Group 5, the well drained 
and moderately well drained prairie soils, also has 
large amounts of acreage. 

The most important soil groups for wildlife habitat 
are groups 6 and 7, the somewhat poorly drained to 
very poorly drained mineral soils and land types, and 
group 8, the organic soils. These groups contain the 
valuable wetlands and cover about 80,000 acres. In 
1938, Green Lake County had about 60,000 acres in 
wetlands. Since 1938, 16,000 acres of wetlands have 
been converted to other uses and presently about 44,000 
acres remain in wetlands. Wetland groups 3, 4, and 5 
have increased from about 1,000 acres in 1938 to about 
3,600 acres. Private landowners have developed wet- 
Soil 


*By LaveRNE C. STRICKER, biologist, Conservation 


Service, at Madison. 


lands, and public agencies have purchased and im- 
proved wetlands. 

In table 6, wildlife groups are rated for seven ele- 
ments of wildlife habitat. The ratings indicate relative 
suitability of various elements. A rating of good means 
the element of wildlife habitat and habitats generally 
are easily created, improved, and maintained. Few or 
no limitations affect management, and satisfactory 
results are expected when the soil is used for the 
prescribed purpose. 

A rating of fair means the element of wildlife 
habitat and habitats can be created, improved, or 
maintained in most places. Moderate intensity of 
management and fairly frequent attention may be re- 
quired for satisfactory results, however. 

A rating of poor means the element of wildlife 
habitat faces severe limitations for the designated use. 
Habitats can be created, improved, or maintained in 
most places, but management is difficult and requires 
intensive effort. 

Grain and seed crops include corn, oats, sorghums, 
wheat, barley, rye, or soybeans. 

Grasses and legumes include switchgrass, brome- 
grass, timothy, fescue, alfalfa, red clover, sweet clover, 
and vetch. 

Wild herbaceous upland plants include native or 
introduced grasses, legumes, and forbs that provide 
food and cover for upland wildlife and are mainly es- 
tablished by natural means. Important plants are blue- 
grass, roundhead lespedeza, beggarstick, aster, and 
goldenrod. 

Woody plants include hardwood trees and shrubs 
and coniferous trees. Hardwood trees such as oaks, 
maples, cherry, and nut trees furnish mast, fruit, 
seeds, dens, cover, and browse for wildlife. Shrubs are 
low-growing woody plants, including conifers less 
than 8 feet tall, that furnish fruit, seeds, browse, and 
cover for wildlife. Examples are viburnums, dogwood, 
and hazelnut. Coniferous trees that are more than 8 
feet tall furnish seeds, fruit, browse, and cover for 
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wildlife. Examples are pines, firs, spruce, tamarack, 
and cedar, 

Wetland plants for food and cover include forbs, 
grasses, sedges, aquatic plants, and woody plants that 
grow well in wet areas. They furnish fruit, seeds, 
browse, and cover for wildlife that live in wet areas 
and on or near open water. Examples are smartweed, 
canarygrass, sedges, arrowhead, alder, and willow. 
These plants grow well in type 1, 2, and 6 wetlands 
as defined in U.S. Department of the Interior Circular 
39 (19). Type 1 wetlands are seasonally flooded basins 
and nearly level areas that are covered with water or 
saturated with water during seasonal wet periods but 
are generally relatively dry during much of the 
growing season. Type 2 wetlands include fresh mea- 
dows that are generally not covered by water during 
the growing season but are saturated within a few 
inches of the soil surface. Type 6 wetlands consist of 
shrub swamp areas in which the soil is generally 
saturated during the growing season. 

Deep water areas are areas where water is more 
than 5 feet deep. They are natural or are dug. Common 
plants are coontail, water lilies, milfoil, and water 
weed. The deep water areas consist of ponds, jakes, 
and type 5 wetlands. Type 5 wetlands are open fresh- 
water areas that include shallow ponds and reservoirs 
or wet areas where water is less than 10 feet deep. 

Table 7 lists the important kinds of wildlife in 
Green Lake County and rates the importance of the 
various habitat elements. 

The suitability of a particular soil for a given 
species of wildlife can be determined by using tables 
6 and 7. For example, critical parts of the habitat for 
ring-necked pheasants are grass and legumes, wild 
herbaceous upland plants, and herbaceous wetland 
plants. Only a combination of soil groups would be 
well suited for all these habitat elements. An environ- 
ment containing soils in group 1, loamy, well-drained 
ea group 8, organic soils, would be desirable 

g. ; 


Recreation 


Knowledge of soils is necessary in planning, devel- 
oping, and maintaining areas used for recreation. In 
table 8, the soils of Green Lake County are rated 
according to limitations that affect their suitability 
for camp areas, playgrounds, picnic areas, golf course 
fairways, and paths and trails. 

In table 8, the soils are rated as having slight, mod- 
erate, or severe limitations for the specified uses. For 
all of these ratings, it is assumed that a good cover 
of vegetation can be established and maintained. A 
limitation of slight means that soil properties are 
generally favorable and limitations are so minor that 
they can be easily overcome. A moderate limitation 
can be overcome or modified by planning, by design, 
or by special maintenance. A severe limitation means 
that costly soil reclamation, special design, intense 
maintenance, or a combination of these, is required. 

Camp areas are used intensively for tents and small 
camp trailers and the accompanying activities of out- 
door living. Little preparation of the site is required, 
other than shaping and leveling for tent and parking 
areas. Camp areas are subject to heavy foot traffic and 
limited vehicular traffic. The best soils have mild 
slopes, good drainage, and a surface free of rocks and 
coarse fragments and are not subject to flooding 
during periods of heavy use; their surface is firm 
after rains but not dusty when dry. 

Playgrounds are areas used intensively for baseball, 
football, badminton, and similar organized games. 
Soils suitable for this use need to withstand intensive 
foot traffic. The best soils have a nearly level surface 
free of coarse fragments and rock outcrops. They have 
good drainage and are not subject to flooding during 
periods of heavy use. Their surface is firm after rain 
but not dusty when dry. If grading and leveling are re- 
quired, depth to rock is important. 

Picnic areas are attractive natural or landscaped 
tracts that carry heavy foot traffic. Most of the vehicu- 
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Wildlife groups and map symbols 


TABLE 6.—Suitability of the 


Or 


Grain and seed crops 


Grasses and legumes 


Group 1: Somewhat excessively drained, well drained, and moderately 
well drained soils that are loamy throughout and not subject to 
flooding. 

BpB, BpC2, BpD, DdB, DdC2, GnA, GnB, GnC2, GnD2, KdA, KdB, KdC2, 
KdD2, KeA, KeB, KeC2, KeD2, KeE, KwA, KwB, KwC2, KwD2, LaB, LaC2, 


Lab2, Lb, LrC2, LrD2, LvB, LvC2, LvD2, MnB, MnC2, OkB, OkC, OmB, 
OmC2, ScA, ScB, SceC2, SnB, SnC2, SnD2. 


Group 2: Well drained and moderately well drained soils that have a 
clayey subsoil. 
BsA, BsB, TuB. 


Group 3. Somewhat excessively drained, well drained, and moderately 
well drained soils that are moderately coarse textured or coarse 
textured. 

BrB, GaB, GaC, GbC, GbD, OaB, OaC, OaD, RaB, RaC, UrB, UrC2, UrD2. 


Group 4: Soils with shallow or very shallow rooting depth. 
RhB2, RhC2, RhD2, RsD, RsE. 


Group 5: Well drained and moderately well drained soils that have a 
dark-colored surface layer and are loamy throughout. 
FoA, FoB, GrA, GrB, GrO2, MdB2, MdC2, MdD2, MsA, MsB, MsC2, PnA, 
PnB, ReB, RtB2, RtC2, RtD2, RtE. 


Group 6: Somewhat poorly drained soils. 
JoA, KbA, MaA, McA, ZtA. 


Group 7: Poorly drained and very poorly drained soils and land types. 
An, Bb, Co, Gf, GhA, GkA, Mf, Mh, Os, Pr, Py. 


Group 8: Very poorly drained organic soils. 
Ad, Ed, Ho, Pa, We. 


Group 10: 
low soils. 
RkE, Ro. 


Thin, droughty or stony and rocky land types and very shal- 


Good where slope is 0 to 6 
percent, fair where slope 
is 6 to 12 percent, and 
poor where slope is 
more than 12 percent; 
water erosion is a 
hazard. 


Fair where slope is 0 to 
12 percent, poor where 
slope is more than 12 
percent; water crosion 
is a hazard. 


Fair where slope is 0 to 6 
percent; poor where 
slope is more than 6 
percent; water erosion 
is a hazard. 


Good where slope is 0 to 
12 percent; very poor 
where slope is more 
than 12 percent; 
droughty; soil blowing 
is a hazard. 


Good where soil has been 
drained; fair where soil 
is undrained and wet. 


Good where soil has been 
drained; very poor 
where soil is undrained 
and wet. 


Fair where soil has been 
drained; very poor 
where soil is undrained 
and wet. 


Poor; water erosion is a 
hazard; shallow to rock; 
insufficient soil moisture, 


Good where slope is 0 to 
12 percent, fair where 
slope is 12 to 20 per- 
cent, poor where slope 
is more than 20 percent. 


Good where slope is 0 to 
12 percent, fair where 
slope is 12 to 20 per- 
cent, poor where slope 
is more than 20 percent. 


Good where slope is 0 to 
12 percent; fair where 
slope is more than 12 
percent. 


Good where soil has been 
drained; fair where soil 
is undrained and wet; 
few species suited. 


Fair where soil has been 
drained; poor where soil 
is undrained and wet. 


Fair where soil has been 
drained; very poor 
where soil is undrained 
and wet; few plants are 
suitable. 


Fair where slope is 0 to 
12 percent; poor where 
slope is more than 12 
percent; some plants are 
not suitable; insufficient 
soil moisture. 
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Wild herbaceous 
upland plants 


Good where slope is 0 
to 20 percent, fair 
where slope is more 
than 20 percent. 


Good where slope is 0 to 


20 percent, fair 
where slope is more 
than 20 percent. 


Fair; wet soil; some 
species not suited. 


Very poor; very wet 
soil; few plants are 
suitable. 


Very poor; wet soil; 
few plants are 
suitable. 


Fair where slope is 0 
to 12 percent; poor 
where slope is more 
than 20 percent; 
some plants are not 
suitable; insufficient 
soil moisture. 


Woody plants 


Hardwood trees 
and shrubs 


Good where slope is 0 
to 20 percent, fair 
where slope is more 
than 20 percent. 


Good where slope is 0 
to 20 percent, fair 
where slope is more 
than 20 percent. 


Fair; wet soil; some 
hardwoods are not 
suitable. 


Poor; very wet soil; 
few hardwoods are 
suitable. 


Poor; wet soil; some 
plants are suitable. 


Poor; few plants are 
suitable; insufficient 
soil moisture. 


Coniferous trees 


Good where slope is 0 
to 20 percent, fair 
where slope is more 
than 20 percent. 


Good where slope is 0 
to 20 percent, fair 
where slope is more 
than 20 percent. 


Fair; wet soil; some 
conifers are not 
suitable, 


Poor; very wet soil; 
few plants are 
suitable. 


Fair; wet soil; some 
plants are not 
suitable. 


Poor; few plants are 
suitable; insufficient 
soil moisture. 


Wetland plants for 
food and cover 


Poor where slope is 0 
to 2 percent, very 
poor where slope is 
more than 2 percent; 
few plants are 
suitable. 


Poor where slope is 0 
to 2 percent, very 
poor where slope is 
more than 2 percent; 
few plants are 
suitable. 


Poor where slope is 0 
to 2 percent, very 
poor where slope is 
more than 2 percent; 
few plants are 
suitable. 


Poor where slope is 0 
to 2 percent, very 
poor where slope is 
more than 2 percent; 
few plants are 
suitable, 


Very poor ------------ 


Very poor; insufficient 
soil moisture. 


. Poor: 


Shallow and deep 
water developments 


Poor where slope is 0 
to 2 percent, very 
poor where slope is 
more than 2 percent; 
permeability is 
moderate or 
moderately rapid. 


permeability is 
moderately slow or 
rapid; slowly per- 
meable clay. 


Very poor: perme- 
ability is moderately 
rapid or rapid. 


Very poor: perme- 
ability is very rapid; 
creviced bedrock. 


Very poor, 


Good where slope is 0 to 
2 percent; fair where 
slope is more than 2 
percent; wet soil; 
permeability is 
moderate or rapid 
in some soils. 


Good. 


Good where slope is 0 
to 2 percent; fair 
where slope is more 
than 2 percent; wet 
soil. 


Very poor: shallow to 
ereviced dolomite or 
igneous rock. 
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TABLE 7.—Elements of habitat needed by wildlife 


[The numeral 1 means that the element of habitat is of little value for the survival of that kind of wildlife; 2 means that it is of 
some value; 3 means that it is important; 4 means that it is very important; and 5 means that it is a critical element of sur- 
vival. Dashes mean that the element of habitat is not suited to that kind of wildlife. Some carnivorous animals are not strictly 


dependent on these listed elements] 


Grain and Grasses and Ww 
oody plants 
seed crops legumes Wild Wetland 
fe cece ales acinar mela a paiae poe Shallow] Deep 
inds of wildlife ceou or foo water water 
Not Not | upland Hantwoonk ‘ and areas | areas 
Har- Har- Conifer- 
vested aad ad vested Ps d plants ous trees} SOVer 
y Shrubs | Trees 
Migratory waterfowl: 
a ey enna 8 3 1 3 | oe 1 P 5 4 
Geese ~----------- 4 5 4 0 ee eee ere, 2 8 3 
Upland birds: 
Hungarian 
partridge ~------ 4 4 8 4 4 Te cmecnce| aneeense. Des oer 
Pheasant -- = 4 ae 5 5 i en 1 5 Cf Sees as 
Quail -___ = 4 4 2 4 4 2 1 4 Bi 
Woodcock - se eee rene emcee 1 3 8 4 4 2 +o seer ( a 
Mammals: 
Rabbits, cottontail ~ 3 4 3 5 5 5 3 1 1 eam 
Raccoon .-----_.-~ 3 a 1 1 2 i af 5 4 
Squirrels, fox 
and gray —_. 3 1 1 2 5 Dt oes eh oe 
Deer _.-- 3 8 4 4 4 4 8 3 2 
Beaver _ 4 i 4 4 5 
Red fox 3 2 a 3 3 1 
Mink _~_ 2 1 1 3 5 5 
Muskrat aioe De: | Geman) esos 4 5 5 


lar traffic is confined to access roads. The best soils are 
firm when wet but not dusty when dry, are not subject 
to flooding during the season of use, and do not have 
slopes or stoniness that greatly increases cost of level- 
ing sites or of building access roads. 

Golf course fairways are areas between greens or 
holes on the course. Ratings are for the undisturbed 
soil, which needs to withstand intensive foot and vehi- 
cular traffic. The best soils have good drainage, a 
surface free of rocks and coarse fragments, a high 
available water capacity, and moderate permeability. 
They are not subject to flooding during periods of 
heavy use. The soils should be relatively dry during 
the season of use and be capable of supporting a thick 
turf without special management. 

Paths and trails are used for local and cross-country 
travel by foot or horseback. Design and layout should 
require little or no cutting and filling. The best soils are 
at least moderately well drained, dre firm when wet but 
not dusty when dry, are not flooded more than once dur- 
ing the season of use, have slopes of less than 15 percent, 
and have few or no rocks or stones on the surface. 


Engineering * 


This section is useful to planning commissions, 
town and city managers, land developers, engineers, 
contractors, farmers, and others who need information 


“HARRY C. BROWN, civil engineer, Soil Conservation Service, 
helped prepare this section. 


about soils used as structural material or as foundation 
on which structures are built. 

Among the properties of soils highly important in 
engineering are permeability, strength, compaction 
characteristics, drainage, shrink-swell potential, grain 
size, plasticity, and reaction. Also important are depth 
to the water table, depth to bedrock, and slope. These 
properties, in various degrees and combinations, affect 
construction and maintenance of roads, airports, pipe- 
lines, foundations for small buildings, irrigation sys- 
tems, ponds and small dams, and systems for disposal 
of sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, com- 

mercial, and recreational areas. 

Evaluate alternate routes for roads, highways, 

pipelines, and underground cables. 

Seek sources of gravel, sand, or clay. 

Plan farm drainage systems, irrigation sys- 

tems, ponds, terraces, and other structures for 

controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the kinds of soil on 
which they are built to help predict perfor- 
mance of structures on the same or similar 
kinds of soil in other locations. 

6. Predict the trafficability of soils for cross- 
country movement of vehicles and construc- 
tion equipment. 


2. 
3. 
4, 
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Figure 15.—Corn growing in an area of Oakville soils is in the foreground. Houghton soils are in the wetland area. Alfalfa and 
pine in the background are growing in an area of Boyer and Rodman soils. These different soils provide good habitat for 


pheasant, deer, and other wildlife. 


7. Develop preliminary estimates pertinent to 
construction in a particular area. 


Most of the information in this section is presented 
in tables. Table 9 shows estimates of several soil prop- 
erties significant to engineering. Table 10 gives inter- 
pretations for various engineering uses. Table 11 gives 
soil features affecting water management. Table 12 
shows results of engineering laboratory tests on soil 
samples. 

This information, along with the soil map and other 
parts of this survey, can be used to make interpretations 
in addition to those given in tables 9, 10, and 11, and 
it also can be used to make useful maps. 

This information, however, does not eliminate need 
for investigation at sites selected for engineering works, 
especially works that involve heavy loads or that re- 
quire excavations to depths greater than those shown in 
the tables, generally depths of more than 5 feet. Also, 
inspection of sites, especially the small ones, is needed 
because many delineated areas of a given soil can in- 
clude small areas of other kinds of soil that have 
strongly contrasting properties and different suitability 
or limitations for soil engineering. 


Some of the terms used in this soil survey have 
special meaning to soil scientists. The Glossary defines 
many of these terms. 


Classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
used by the SCS engineers, the Department of Defense, 
and others, and the system adopted by the American 
Association of State Highway and Transportation 
Officials (AASHTO). 

In the Unified system (2) soils are classified accord- 
ing to particle-size distribution, plasticity, liquid limit, 
and organic matter. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identi- 
fied as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes are designated by symbols for both classes; for 
example, CL-ML. 

The AASHTO system (1) is used to classify soils 
according to those properties that affect use in high- 


88 


SOIL SURVEY 


TABLE 8.—Recreational limitations of the soils 


Recreation groups and 
map symbols 


Camp areas ' Playgrounds Picnic areas 


Group 1: Well drained and 
moderately well drained 
soils that have a sandy 
loam, fine sandy loam, 
loam, or silt loam surface 
layer and moderate or 
moderately rapid perme- 
ability. 

DdB, DdC2, FoA, FoB, GnA, 
GnB, GnC2, GnD2, Grd, 
GrB, GrC2, KdA, KdB, 
KdC2, KdD2, KeA, KeB, 
KeC2, KeD2, KeE, LrC2, 
LrD2, LvB, LvC2, LvD2, 
MdB2, MdC2, MdD2, 
MsA, MsB, MsC2, PnA, 
PrB, RtB2, RtC2, RtD2, 
RtE, ScA, ScB, ScC2, SnB, 
SnC2, SnD2. 


Group 2: Excessively 
drained, somewhat ex- 
cessively drained, well 
drained and moderately 
well drained soils that have 
a gravelly sandy loam, 
loamy fine sand or fine 
sand surface layer and 
moderate to very rapid 
permeability. 

BpB, BpC2, BpD, BrB, GaB, 
GaC, LaB, LaC2, LaD2, 
Lb, MnB, MnC2, OaB, 
OaC, OaD, OkB, OC, 
OmB, OmC2, RaB, RaC, 
RsD, RsE. 


Group 8: Moderately well 
drained to somewhat ex- 
cessively drained soils that 
have a silt loam or loamy 
fine sand surface layer 
and moderately slow or 
slow permeability. 

BsA, BsB, TuB. 


Group 4: Somewhat ex- 
cessively drained and well 
drained soils underlain by 
bedrock at a depth of 20 
to 40 inches. 

GbC, GbD, KwA, KwB, 
KwC2, KwD2, ReB, UrB, 
UrC2, UrD2. 


Group 5: Excessively 
drained, somewhat ex- 
cessively drained, and well 
drained soils that have 
bedrock at a depth of less 
than 20 inches. 

RhB2, RhC2, RhD2, RkE, Ro. 


Golf course 
fairways 


Paths and trails 


Slight where slope 
is 0 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, and se- 
vere where slope 
is more than 12 
percent: 
sloping soil is 
erodible; silt 
loam soil com- 
pacts when wet. 


Moderate where 
slope is 1 to 12 
percent, severe 
where slope is 
more than 12 
percent: sandy 
surface layer. 


Moderate: mod- 
erately slow or 
slow permeabil- 
ity. 


Slight where slope 
is 0 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 
percent: 
sloping soils are 
erodible; silt 
loam soils com- 
pact when wet; 
sandy soils sub- 
ject to blowing. 


Slight where slope 
is 2 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 
percent: shal- 
low to bedrock; 
coarse fragments 
on surface. 


Slight where slope 
is 0 to 2 percent, 
moderate where 
slope is 2 to 6 
percent, severe 
where slope is 
more than 6 per- 
cent: sloping 
soils are erodi- 
ble; silt loam 
soils compact 
when wet; ex- 
tensive leveling 
will expose 


coarse fragments. 


Moderate where 
slope is 1 to 6 
percent, severe 
where slope is 
more than 6 per- 
cent: sandy 
surface layer; 
subject to blow- 
ing. 


Moderate: mod- 
erately slow or 
slow permeabil- 
ity. 


Moderate where 
slope is 0 to 6 
percent, severe 
where slope is 
more than 6 per- 
cent: sloping 
soils are erodi- 
ble; silt loam 
soils compact 
when wet; sandy 
soils subject to 
blowing; exten- 
sive leveling may 
expose bedrock. 


Severe: frag- 
ments of bedrock 
on surface; ex- 
tensive leveling 
will expose bed- 
rock. 


Slight where slope 
is 0 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 per- 
cent: sloping 
soils are erodi- 
ble; silt loam 
soils compact 
when wet. 


Moderate where 
slope is 1 to 12 
percent, severe 
where slope is 
more than 12 per- 
cent: sandy 
surface layer; 
subject to blow- 
ing. 


Slight where sur- 
face layer is silt 
loam, moderate 
where surface 
layer is loamy 
fine sand. 


Slight where slope 
is 0 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 per- 
cent: sloping 
soils are erodi- 
ble; silt loam 
soils compact 
when wet; sandy 
soils subject to 
blowing. 


Slight where slope 
is 2 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 per- 
cent: exposed 
bedrock and 
coarse fragments 
on surface. 


Slight where slope 
is 0 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 
percent: 
soils are erodible; 
silt loam soils 
compact when 
wet. 


Moderate where 
slope is 1 to 12 
percent, severe 
where slope is 
more than 12 
percent: sandy 
surface layer; 
subject to 
blowing. 


Slight where 
surface layer is 
silt loam, 
moderate where 
surface layer is 
loamy fine sand. 


Slight where slope 
is 0 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 
percent: 
soils are erodible; 
silt loam soils 
compact when 
wet; sandy soils 
subject to 
blowing. 


Slight where slope 
is 2 to 6 percent, 
moderate where 
slope is 6 to 12 
percent, severe 
where slope is 
more than 12 
percent: ex- 
posed bedrock 
and coarse frag- 
ments on surface. 


sloping 


sloping 


Slight where slope 
is 0 to 12 percent, 
moderate where 
slope is 12 to 20 
percent, severe 
where slope is 
more than 20 
percent: sloping 
soils are erodible; 
silt loam soils are 
slippery when 
wet. 


Moderate where 
slope is 1 to 20 
percent, severe 
where slope is 
more than 20 
percent: sandy 
surface layer; 
subject to 
blowing. 


Slight where 
surface layer is 
silt loam, 
moderate where 
surface layer is 
loamy fine sand. 


Slight where slope 
is 0 to 12 percent, 
moderate where 
slope is 12 to 20 
percent, severe 
where slope is 
more than 20 
percent: sloping 
soils are erodible; 
silt loam soils are 
slippery when 
wet; sandy soils 
subject to 
blowing. 


Slight where slope 
is 2 to 12 percent, 
moderate where 
slope is 12 to 20 
percent, severe 
where slope is 
more than 20 


percent: ex- 
posed bedrock 
and 


coarse fragments 
on surface. 
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Golf course 


map symbols Camp areas Playgrounds Picnic areas fairways Paths and trails 

Group 6: Somewhat poorly | Severe: seasonal | Moderate: sea- Moderate: sea- Moderate: sea- Moderate: sea- 

drained soils. saturation with sonal saturation sonal saturation sonal saturation sonal saturation 
JoA, KbA, MaA, McA, ZtA. water; subject to with water; sub- with water; sub- with water; sub- with water; sub- 
occasional ject to occasional ject to oceasional ject to occasional ject to occasional 

flooding. flooding. flooding. flooding. flooding. 

Group 7: Poorly drained Severe: high Severe: high Severe: high Severe: high Severe: high 
and very poorly drained water table; sub- water table; sub- water table; sub- water table; water table; 
soils. ject to flooding. ject to flooding. ject to flooding. subject to subject to 

An, Bb, Co, Gf, GhA, GkA, flooding. flooding. 
Mh, Os, Pr, Py. 

Group 8: Very poorly Very severe: high| Very severe: high| Very severe: high] Very severe: high| Very severe: high 
drained organic soils and water table; water table; water table; water table; water table; 
marsh. organic soil; organic soil; organic soil; organic soil; organic soil; 


Ad, Ed, Ho, Mf, Pa, We. subject to subject to 
flooding; subject 
to subsidence and 
blowing if 


drained. 


blowing if 
drained. 


flooding; subject 
to subsidence and 


subject to 
flooding; subject 
to subsidence and 
blowing if 
drained. 


subject to 
flooding; subject 
to subsidence and 
blowing if 
drained. 


subject to 
flooding; subject 
to subsidence and 
blowing if 
drained. 


way construction and maintenance. In this system, a 
soil is placed in one of seven basic groups ranging from 
A-1 through A~7 on the basis of grain-size distribu- 
tion, liquid limit, and plasticity index. In group A-1 
are gravelly soils of high bearing strength, or the best 
soils for subgrade (foundation). At the other extreme, 
in group A-7, are clay soils that have low strength 
when wet and that are the poorest soils for subgrade. 
Where laboratory data are available to justify a fur- 
ther breakdown, the A~1, A-2, and A~-7 groups are 
divided as follows: A~l-a, A-1-b, A-2-4, A-2-5, 
A-2-6, A-2-7, A-7-5, and A-7-6. As additional 
refinement, the engineering value of a soil mate- 
rial can be indicated by a group index number. Group 
indexes range from 0 for the best material to 20 or more 
for the poorest. The AASHTO classification for tested 
soils, with group index numbers in parentheses, is 
shown in table 12; the estimated classification, without 
group index numbers, is given in table 9 for all soils 
mapped in the survey area. 


Soil properties 


Several estimated soil properties significant in engi- 
neering are given in table 9. These estimates are made 
for typical soil profiles, by layers sufficiently different 
to have different significance for soil engineering. The 
estimates are based on field observations made in the 
course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil 
in other counties. Following are explanations of some 
of the columns in table 9. 

Depth to seasonal high water table is distance from 
the surface of the soil to the highest level that ground 
water reaches in the soil in most years. 

Soil texture is described in table 9 in the standard 
terms used by the Department of Agriculture. These 
terms take into account relative percentages of sand, 
silt, and clay in soil material that is less than 2 milli- 
meters in diameter. “Loam,” for example, is soil ma- 
terial that contains 7 to 27 percent clay, 28 to 50 


percent silt, and less than 52 percent sand. If the soil 
contains gravel or other particles coarser than sand, an 
appropriate modifier is added, for example, “gravelly 
loamy sand.” “Sand,” “silt,” “clay,” and some of the 
other terms used are defined in the Glossary of this 
soil survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil mate- 
rial. As the moisture content of a clayey soil is increased 
from a dry state, the material changes from semisolid 
to plastic. If the moisture content is further increased, 
the material changes from plastic to liquid. The plastic 
limit is the moisture content at which the soil material 
changes from semisolid to plastic; and the liquid limit, 
from plastic to liquid. The plasticity index is the nu- 
merical difference between the liquid limit and the plas- 
tic limit. It indicates the range of moisture content 
within which a soil material is plastic. Liquid limit and 
plasticity index are estimated in table 9, but in table 12 
the data on liquid limit and plasticity index are based on 
tests of soil samples. 

Permeability is that quality of a soil that enables it to 
transmit water or air. It is estimated on basis of those 
soil characteristics observed in the field, particularly 
structure and texture. The estimates in table 9 do not 
take into account lateral seepage or such transient 
soil features as plowpans and surface crusts. 

Available water capacity is the ability of soils to hold 
water for use by most plants. It is commonly defined as 
the difference between the amount of water in the soil 
at field capacity and the amount at the wilting point of 
most crop plants. 

Reaction is the degree of acidity or alkalinity of a 
soil, expressed in pH values. The pH value and terms 
used to describe soil reaction are explained in the 
Glossary. 

Shrink-swell potential is the relative change in vol- 
ume of soil material to be expected with changes in 
moisture content, that is, the extent to which the soil 
shrinks as it dries out or swells when it gets wet. 
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TABLE 9,—Estimated soil properties 
[The symbol > mean greater than; 
aaa Classification Daas 
; 3 senaeual Depth fragments 
Soil series and map symbols high water from USDA texture greater 
‘table surface : than 8 
Unified AASHTO inches 
Ft In Pet 
Adrian : Ad Pe ere epee er eae pe ee a 0-1 0-36 Muck aS i in Pt Ore err eae SRR | halen er mianl es ie 
36-60 | Fine sand -_--__--~--- SP A-3B JL 
Alluvial land, wet: An. 
Too variable to be estimated. 
Barry; Bb: sssess.eeocu pee noce ee 70-1 0-13 | Loam ~---.--------- CL or CL-ML A4 Jian 2.--5 
13-24 | Clay loam ____-___-- CL A-6 0-2 
24-31 | Sandy loam —----__- SM or SC-SM | A-2 or A+ 0-2 
31-60 | Gravelly loamy sand_| SM om o-7 
Boyer: BpB, BpC2, BpD ~---------- >5 0-14 | Loamy fine sand -_--| SM Oe, ase 
14-27 | Sandy loam —_-.--_- SM or SC-SM A-2 or A-4 0-2 
27-60 } Sand and gravel -.__| SP A-1 0-5 
Brems: 8rB --.------.---~------— 2-3 0-9 | Loamy fine sand —.-.| SM 
9-38 | Fine sand ._..-.---~ SP 
88-60 | Sand _---~__ --._| SP 
Briggsville: BsA, BsB -----------.- 3->5 0-18 | Silt loam -----_-_. ML or CL 
18-84 | Silty clay --._______ CH 
34-60 | Silty clay loam, silty | CH 
clay and clay. 
Calwood? C6: secaeceseeesegee- ees *0-1 0-10 | Silt loam ~~. ML or CL A-4or A-6 Jou. 
10-22 | Heavy loam ________ CL A=6 0° hee 
22-60 | Silt loam, silt, fine CLorCL-ML | A-4 jt 
sand and very fine 
sand, 
Dodge: DdB, DdC2 --------.-__--- >5 0-8 | Silt loam _-_________ ML or CL-ML | A-4 2 Jt 
8-27 | Silty clay loam ~___ cL A600 eect 
27-38 | Clay loam —.________ cL A-6 | | |eeeece 
33-60 | Gravelly sandy loam_| SM A-2 or A-4 2-7 
Edwards: £d ~----~..------------ 70-1 0-80 | Muck —~~-.-~_--_-__ PE ee ee Se nS oon od 
80-60! | “Marl. ose oe eee sete i |e ce 
Friesland: FoA, FoB -----------__ 3->5 0-88 | Loam _--~--__._ MLorCL-ML | A-4 je 
88-74 | Silt loam ---________ CLorCL-ML | A-4orA-6 |__________ 
Gotham: 
GaB, GaC --_._---------..---- >5 0-29 | Loamy fine sand ____| 8M A-2 0 fie 
29-60 | Sand ~.---._____ SP A~3 [Lee 
GbC, GbD. sos ue ee oe >5 0-87 | Loamy fine sand ____| SM Fn (ee meee 
87-60 | Sandstone. 
Granby: Gf ~_2.0 ~~~ 20-1 0-11 | Loamy fine sand ____| SM A Jit 
11-85 | Fine sand ---_______ SP Aa8  jJossanceee 
85-60 | Fine sand _--_______ SP Aq8  |[Epee es 
Granby, loamy subsoil variant: 70-1 0-11 | Loamy fine sand ____]| SM 7 = a (eens eee 
GhaA. 11-80 | Fine sand _-________ SP A-B fe 
30-60 | Sandy loam —~_______ SM or SC-SM | A-2 or A~4 |_________ 
Granby, clayey subsoil variant: *0-1 0-12 | Loamy fine sand ____| SM A2 JL 
GIA. 12-83 | Fine sand ---._-____ SP AB [Ltt 
83-60 | Silty clay ---.__.___ CH AT Jon 
Grellton: GnA, GnB, GnC2, GnD2 —__ 8->5 0-6 Fine sandy loam ____| SM or SC-SM | A-2 or A-4 
6-31 oam —~~~----__ CL or CL~ML A~4 
31-47 | Silt loam —----______ CL or CL-ML A~4 or A-6 
47-56 | Sandy clay loam ____| SC or SC-SM _ 
56-60 | Gravelly sandy loam_| SM A-2 or A-4 


See footnotes at end of table. 
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significant to engineering 
the symbol < means less than] 


Percentage less than 3 Corrosivity of— 
err ceuia | Plas: | p Available Shrink- 
oe ticity bility water | Reaction? swell 
No.4 | No.10 | No.40 | No.200) “7 index | 9°" | capacity potential Uncoated 
(4.7 (2.0 (0.42 | (0.074 steal Concrete 
mm) mm) mm) mm) 
Pet In per hr In per in pH 
of soil 
ee ee (es he 6.0-20.0 | 0.85-0.45 6.1-7.8 |.-----------_| High ~-----~| Moderate. 

100 | 90-100 | 65~80 bl 5 een eee * NP 6.0~20.0 | 0.08-0.08 6.6-7.3 | Low ~----__~ High we. Low. 
95-100 | 90-100 0.6-2.0 0.20-0.22 6.1-7.38 | Low _._.__-_ High ~~~ Low. 
95~100 | 95-100 0.62.0 0.15-0.19 6.1-7.3 | Moderate __-_| High ~.--___ Low. 
90-100 | 85-95 2.0-6.0 0.12-0.14 7.4~-7.8 | Low ~-----_- High, 22s-.-< Low 
80-90 15-85 2.0-6.0 0.06-0.08 7.9-8.4 | Low ~_----~-- High 22cs222 Low. 

100 | 90-100 2.0-6.0 0.10-0,12 5.6-6.5 | Low ~-----~_ Low —~------~ Moderate. 
90-100 | 85-95 2.0-6.0 0.12-0.14 6.1-6.5 | Low __-_____ LOW 23-58 Moderate. 
60-70 | 60-70 20.0 o 7,9-8.4 | Low ---_--- Low ~_------ Low. 

100 | 90-100 2,0-6.0 0.10-0,12 5.6-6.0 | Low _--___-- Low ~------- Moderate. 

100 | 90-100 >20.0 | 0.06—-0.08 5.6-6.5 | Low ~_--__-_ LOW: 22esnce= Moderate. 

100 | 90-100 >20.0 | 0.05-0.07 6.1-6.5 | Low ------~- Low ~-=-«+<- Moderate. 

eed SE 100 0.6-2.0 0.22-0,24 5.6-7.8 | Moderate ____| Low ~_.__.-_| Moderate. 
Seer nent 100 0.2—0.6 0.11-0.18 5.1-6.0 ; High -------| High -------| Moderate. 
Lines 100 0.2-0.6 0.16-0.18 7.9-8.4 | High -------| High ----~-_] Low. 
eee as 100 | 90-100 | 70-90 30-40 6-15 | 0.6-2.0 0.22-0.24 7.4-7.8 | Moderate _-_--] High ------~_] Low. 
100 | 95-100 | 85-100 | 60~75 30-40 15-25 | 0.6-2.0 0.17-0.19 7.4-7.8 | Moderate __._| High ----___ Low. 
100 | 95-100 | 90-100 ; 70-85 20-80 5-10 | 0.6-2.0 0.20-0.22 7.4-7.8 | Moderate __--| High ~_____ Low. 
Le ele 100 | 90-100 | 70-90 20-80 1-5 0,6-2.0 0.22-0,24 6.6-7.3 | Low ~-.--.--| Low ~~-_----] Low. 
inane 100 | 95-100 | 85-95 25-85 11-20 | 0.6-2.0 0.18-0.20 5.6-6.0 | Moderate ____| Moderate -___| Moderate. 
95-100 | 95-100 | 90-100 |; 55-80 25-85 11-20 | 0.6-2.0 0.15-0.19 5.6-6.0 | Moderate ____| Moderate ____) Moderate. 
75-90 70~80 60-70 380-40) |___ oe NP 0.6-2.0 0.08-0.10 7.9-8.4 | Low —--_..-- Low ~------- Low. 
Sewers ee ee aS a a 6.0-20.0 | 0.25-0.35 6.6-8.4 |._____________| High —~_.__--] Low. 
90-100 | 90-100 | 90-100 | 90-100 |_______|-__ 0.06-0.2 | 0.16-0.20 | 79-84 [Moderate ___| High _______ Low. 
95-100 | 90-100 | 85-100 | 65-75 10-19 2-5 0.6-2.0 0.17-0,19 5.6-6.0 | Low ~------- Low ~------- Moderate. 
et oeeee 100 | 90-100 | 70-95 25-40 5-20 | 0.6-2.0 0.20-0.22 5,6-8.4 | Moderate __-_; Low ~-------} Moderate. 

100 | 90-100 | 65-85 15-25 |________ NP 6.0-20.0 0.09-0,11 6.6-7.3 | Low —__.--- Low —~------- Low. 

100 | 90-100 | 50-70 1-5 |e NP 6.0-20.0 | 0.05-0.07 6.6-7.8 | Low ~------_ Low ~-----~- Low. 

100 | 90-100 | 65-85 | 15-25 |____ NP 6.0-20.0 | 0.09-0.11 6.6-7.3 | Low —--.---- Low. 

Low ~------- 

100 | 90-100 | 65-85 15-25 2.0-6.0 0.10-0.12 6.1-7.3 | Low ________ High e.ce22 Moderate. 

100 | 90-100 | 65-80 1-5 6.0-20.0 | 0.06-0.08 6.1-6.5 | Low —--.-_-- High ~.--_-- Moderate. 

100 | 90-100 | 65-80 1-5 6.0-20.0 0.05-0.07 6.6-7.3 | Low ~-_--___ High) caso ce Low. 

100 | 90-100 | 65-85 15-25 2.0-6.0 0.10-0.12 6.1-7.3 | Low ~__-___- High ~---_-_ Moderate. 

100 | 90-100 | 65-80 1-5 6.0-20.0 | 0.06-0.08 6.6-7.3 | Low ~_--____ High ~--____ Low. 
95-100 | 90-100 | 60-70 80-40 0.6-2.0 0.11-0.13 6.6-7.3 | Low -~------ High ~---.~- Low 

100 | 90-100 | 65-85 15-25 2.0-6.0 0.10-0.12 7.4-7.8 | Low __---_- High ~-_-_~_ Low 

100 | 90-100 | 65-80 1-5 N 6.0-20.0 0.06-0.08 7.4-7.8 | Low —.-._-_. High ~__--__ Low. 

a 100 | 95-100 | 90-100 50-59 380-32 | 0.06-0.2 0.10-0.12 6.6-7.3 | High ~------] High -.-._-_| Low 
90-100 | 85~95 60-70 30-40 10-20 2-6 2,0-6.0 0.16-0.18 6.1-6.5 | Low ~~ Low —~_--_-__ Moderate. 
95-100 | 85-95 85-95 60-75 20-29 5-10 | 0.6-2.0 0.17-0.19 5.6-6.5 | Moderate ____| Low ~_____.. Moderate. 

100 100 | 96-100 | 70-90 20-29 5-12 | 0.6-2.0 0.20-0.22 6.1-6.5 | Moderate _-__| Low ~_______ Moderate. 
95-100 | 90-100 | 80-90 35-50 20-29 5-10 | 0,6-2.0 0.15-0.17 6.1-7.38 | Moderate _-__| Moderate ____| Moderate. 
80-90 75-85 60-70 80-40 j---_W_-_ NP 0.6-2.0 0.08-0.10 7.9-8.4 | Low ~~. TOW aes Low. 


92 


SOIL SURVEY 


Soil series and map symbols 


Griswold: GrA, GrB, GrC2 


Joy: 


Kibbie: KbA 


Kidder: KdA, KdB, KdC2, KdD2, KeA, 
KeB, KeC2, KeD2, KeE. 


Knowles: KwA, KwB, KwC2, KwD2 —.- 


Lapeer: LaB, LaC2, LaD2, Lb 


LeRoy: LrC2, LrD2 


Lomira: lvB, LvC2, LvD2 


Manawa: MaA 


‘Marcellon: McA 


Markesan: MdB2, MdC2, MdD2 ~~~ 


Marsh: Mf. 
Too variable to be rated. 


Marshan: 


See footnotes at end of table. 


TABLE 9.—Estimated soil properties 


pan Classification 
epth to Depth 
Pecan from USDA texture 
= able surface 
Unified AASHTO 
Ft In 
>5 0-12 | Silt loam ~-----~--__ ML or CL-ML | A-4 
12-24 | Clay loam —-_----_-- CL A-6 
24-60 | Gravelly sandy loam_| SM A-2 or A-4 
70-1 0-60 | Muck __1__u_--. Le Pt eee eee een 
21-3 0-11 |} Silt loam _.--.-_____ ML or CL-ML | A-4 
11-57 | Silt loam _--._--____ CL or CL-ML A-4 or A-6 
57~65 | Silt loam _---.--____ CLor CL-ML | A-4 or A-6 
51-3 0-21 | Loam __~~_--_---__. CL or CL-ML | A-4 
21-33 | Clay loam -__----~__ CL A~-6 
33-60 | Silt loam, silt and CL or CL-ML A~4 
very fine sand. 
>5 0-11 | Fine sandy loam --_-| SM or SC-SM | A~2 or A-4 
11-34 | Sandy clay loam ~--_| SC, SC-SM, A-4 or A-6 
CL, or CL- 
ML 
34-60 | Gravelly sandy loam_| SM A-2 or A-4 
>5 0-22 | Silt loam —---.----.. ML or CL-ML | A-4 
22-85 | Silty clay loam —-~-_ CL A-6 
35-60 | Dolomite. 
>5 0-6 Loamy fine sand ---.) SM A-2 
6-28 | Silt loam —.-________ SC, SM or A-2 or A-4 
SC-SM 
28-60 | Gravelly sandy loam_| SM A~2 or A-4 
>5 0-6 { Silt loam __-____.__ ML or CL-ML | A~4 
6-10 | Silty clay loam —____ CL A-6 
10-18 | Clay loam _____--.~- CL A-6 
18-60 | Very gravelly sandy | SM, SP-SM, A-2 or A-4 
loam. GM or GP- 
GM 
>5 0-23 | Silt loam ~______-____ ML or CL-ML | A-4 
28-29 | Silty clay loam —.--- CL A-6 
29-85 | Clay loam —._....-___ CL A-7 
35-60 | Very gravelly sandy | SM, SP-SM, A-2 or A-4 
loam. GM or GP- 
SM 
71-3 0-9 | Silt loam --.__--_-__ ML or CL A-7 
9-26 | Clay ~-----._.-_---- CH A-7 
26-60 | Silty clay loam ~.___ cL A~7 
°1-3 0-138 | Loam —~.-._~________ CL or CL-ML A-4 
18-85 | Clay loam ~-______~. CL A-6 
35-60 | Gravelly sandy loam_}| SM A-2 or A-4 
>5 0-16 | Silt loam _--_.--____ ML or CL-ML | A-4 
16-60 | Very gravelly sandy | SMor SP-SM | A-2 or A-4 
loam. 
20-1 
40-1 0-28 | Silt loam ~---._---__ ML or CL A-~4 or A~6 
28-33 | Loam —_--__-_______ CL or CL-ML | A-4 or A~6 
33-60 | Sand ~-----._______ SP A-3 


Coarse 
fragments 
greater 
than 3 
inches 
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Percentage less than 3 — = 
inches passing sieve— Pl Availabl Shia aca a 
a : as- vallable rink- 
tind ticity pone water Reaction’ swell 
No.4 | No.10 | No.40 | No.200; 7 index y capacity potential Uncoated 
(4.7 (2.0 (0.42 (0.074 steel Concrete 
mm) mm) mm) mm) 
Pet In per hr In per in pH 
of soil 
Ses 100 | 90-100 | 70-90 10-19 2-5 0.6-2.0 0.22-0.24 6.6-7.8 | Low ________| Low .___.___| Low. 
95-100 | 95-100 | 90-100 | 70-80 25-85 | 11-20 | 0.6-2.0 0.15-0.19 5.6-6.0 | Moderate ___.| Moderate ..__| Moderate. 
80-90 75-85 60-70 30-40 |-------- NP 0.6-2.0 0.08-0,10 6.1-8.4 | Low ~__--_.- Low ~~~ --_ Low. 
etomidate tacts |e ha | es [a 6.0-20.0 | 0.25-0.385 6.1-7.8 |_____________| High __-____| Moderate. 
Sears 100 | 90-100 | 70-90 20-29 2-5 0.6—2.0 0,.22-0.24 6.6-7.8 | Low ________| High -------| Low. 
eee 100 | 90-100 | 70-90 20-29 5-12 | 0.6-2.0 0.20-0.22. 5.1-5.5 | Moderate ____| High -------] Moderate. 
eres 100 | 90-100 | 70-90 20-29 5-12 | 0.6-2.0 0.20-0.22. 6.6-7.3 | Moderate _.__| High ~------} Low. 

100 | 95-100 | 85-95 60-75 20-29 5-10 | 0.6-2.0 0.20-0.22 5.6-7.8 | Low ________ High: cseusce Moderate, 
95-100 | 95-100 | 90-100 | 70-80 25-85 11-20 | 0.6-2.0 0.15-0.19 6.6-7.3 | Moderate ____| High ------- Low. 

100 | 95-100 | 90-100 | 70-85 20-30 5-10 0.6-2.0 0.20-0.22 7.9-8.4 | Moderate ____| High ~------ Low. 
90-100 | 85-95 60-70 | 30-40 10-20 2-6 2.0-6.0 0.16-0.18 5.6-6.5 | Low ________ Low —-.----- Moderate. 
95-100 [90-100 | 80-95 86-55 20-29 5-15 | 0:6-2.0 0.16-0.18 6.6-7.8 | Low ________ Moderate ____| Low. 
80-90 | 75-90 | 60-80 | 30-40 |-------- NP 0.6-2.0 0.08-0.10 | 7.9-8.4 | Low _-__-___ Lew wcéqck. Low. 

pSateees 100 | 90-100 | 70-90 20-29 2-5 0.6-2.0 0,20-0.22 5.1-7.3 | Low ________| Low ~.__._....| Moderate. 
ey. 100 | 95-100 | 85-95 25-85 | 11-20 | 0.6-2.0 0.18-0.20 5.1-7.8 | Moderate ..__| Moderate __._| Moderate. 

100 | 90-100 | 65-85 | 15-25 |-_--_-_-. NP 2.0-6.0 0.10-0.12 | 6.6-7.38 | Low _.______ Low coc Low. 
90-100 | 85-95 | 60-80 | 30-40 <25 | NP-10 | 0.6-2.0 0.12-0.14 6.1-6.5 | Low ________ Low ~~------ Moderate. 
75-90 | 75-85 | 60-70 | 20-40 |_------- NP 0.6-2.0 0.08-0.10 | 7.4~8.4 | Low ________ Low ____-.-- Low. 

eee 100 | 90-100 | 70-90 20-30 2-5 0.6-2.0 0.22-0.24 6.6-7.38 | Low ____..__] Low —_-~--~-_| Low. 
ie ete ae a 100 | 95-100 | 85-95 25-85 11-20 | 0.6-2.0 0.18-0.20 6.6-7.3 | Moderate _.__| Moderate __--| Low. 
95-100 | 90-100 | 85-95 70-80 25-85 11-20 | 0.6-2.0 0.15-0.19 6.6-7.38 | Moderate ____| Moderate ____} Low. 
55-75 50-70 45-60 10-40 |L_---___ NP 0.6-2.0 0.05-0.07 7.9-8.4 | Low ________ Low = 2-4. Low. 
acai 100 | 90-100 | 70-90 20-80 2-5 0.6-2.0 0,.20-0.22 6.1-7.3 | Low -_______] Low ~-~~--~-} Low. 
Soares 100 | 95-100 | 85-95 25-35 | 11-20 | 0,6-2.0 0.18-0.20 | 5.6-6.0 | Moderate ____| Moderate _.__| Moderate. 
75-85 | 75-85 | 70-100 | 55-80 41-50 | _ 22-30 | 0,6-2.0 0.15-0.19 | 6.1-6.5 | Moderate ___..| Moderate -_--| Low. 
55-75 50-70 | 45-60 | 10-40 |________ NP 0.6-2.0 0.05-0.07 7.9-8.4 | Low _.-_-___ Low __----~- Low. 
100 | 90-100 | 70-90 40-50 16-20 | 0.6-2.0 0.22-0.24 7.4-7.8 | Moderate ____| High ~---___ Low. 
100 | 95-100 | 85-95 50-59 | 30-32 |0.06-0.2 0.9-0.11 | 7.4-7.8 | High __-____ High -_____. Low. 
100 | 95-100 | 85-95 40-50 | 21-80 |0.06-0.2 0.18-0.20 7.9-8.4 | Moderate ____| High ----_-. Low. 
95-100 | 90-100 | 85-95 60-75 20-29 5-10 | 0.6-2.0 0.20-0.22 6.6-7.8 | Low ~---__-- High —______ Low. 
95-100 | 95-100 | 90-100 | 70-80 25-35 | 11-20 | 0.6-2.0 0.15-0.19 7.4-8.4 | Moderate _.__| High ~--____ Low. 
80-90 75-85 | 60-70 80-40 j__L_ NP 2.0-6.0 0.08-0.10 7.9-8.4 | Low __----__ High ~_-__-_ Low. 
95-100 | 90-100 | 90-100 | 70-90 20-30 2-5 0.6-2.0 0.22-0.24 6.1-7.38 | Low —--_---_ Low —~_---.-- Low 
55-75 50-70 45-60 10-40) |_------- NP 0.6-2.0 0.02-0.04 7.9-8.4 | Low ~----_-~ Low -.---_-- Low 
Sonera ee 100 | 90-100 | 70-90 30-40 6-15 | 0.6-2.0 0.22-0.24 6.1-7.3 | Moderate _.-_| High -_--_--| Low. 
100 | 90-100 | 85-95 60-75 20-29 5-12 | 0.6-2.0 0.17-0.19 7.4-7.8 ) Moderate ___.| High ------_ Low. 
100 | 90-100 | 50-70 1-5) [-------- NP 6.0-20.0 | 0.05-0.07 7.4-8.4 | Low ~------_ High 22.2 ees Low. 
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Depth to 
Soil series and map symbols FEneee 
table 
Ft 
Mecan: MnB, MnC2 -------------- >5 
Mendota: MsA, MsB, MsC2 ~~------ >5 
Oakville: OaB, OaC, OaD ~------~- >5 
Okee: OkB, OkC ~~~-------_-----_- >5 
Oshtemo: OmB, OmC2 ~_---------- >5 
Ossian: Os 2o- poe ees 30-1 
Palms: Pa 22---- psec *Q-1 
Plano: PnA, PnB ~-------~.~-.-=- 8->5 
Poys “Pe eee 70-1 
Poygant Py s--2ee-e5 ese ene 20-1 
*Richford: RaB, RaC ~---------.-_ >5 
Ripon: Reb —-- --2-----os2..--= >5 
Ritchey: RhB2, RhC2, RhD2 ~------- >5 
Rock land and Ritchey:  RkE. >5 


Rock land is too variable to be 
rated. For Ritchey part of 
RkE, see Ritchey series. 


See footnotes at end of table. 


Depth 
from USDA texture 
surface 
In 
0-18 | Loamy fine sand __-- 
18-46 | Sandy loam —-_------ 
46-60 | Gravelly loamy sand_ 
0-13 | Silt loam ~--._------ 
13-30 | Heavy silt loam —_--_ 
30-33 | Gravelly loam —.---- 
33-60 | Very gravelly sandy 
loam. 
0-58 | Fine sand ----.---~- 
58-60 | Sand _----.-------- 
0-25 | Loamy fine sand ~--- 
25-45 | Sandy loam ~------- 
45-60 | Gravelly sandy loam_ 
0-14 | Loamy fine sand ---~ 
14-30 | Heavy sandy loam _- 
30-62 | Loamy sand ~--~__-- 
62-80 | Sand ~---_--------_ 
0-18 | Silt loam ~----.-_--- 
18-60 | Silt laam ~-.__--_--- 
0-26 | Muck _-__---__------ 
26-41 | Clay loam ~----.__-- 
41-48 | Sandy loam —~__.--- 
48-60 | Silty clay loam _-_~_ 
0-11 | Silt loam ~-_----_--- 
11-41 | Light silty clay loam_ 
41-54 | Silt loam ~------_--_ 
54-58 | Sandy loam ___----_ 
58-60 | Gravelly sandy loam_ 
0-6 Silty clay loam ~---_ 
6-86 | Clay and silty clay —~_ 
86-60 | Fine sand ----_---__ 
0-8 Silty clay loam —~_--_ 
8-32 | Clay ----.------.--- 
82-60 | Silty clay ----.----_ 
0-29 | Loamy sand _--_.--- 
29-87 | Heavy sandy loam ~~ 
37-44 | Loamy sand ~_--.--_ 
44-60 | Fine sand ~---_-~_-- 
0-23 | Silt loam ~---.--____ 
23-84 | Silty clay loam ~~--_~ 
34-60 | Dolomite. 
0-8 Silt loam _-_-_-_____ 
8-19 | Gravelly clay loam —_ 
19-60 | Dolomite. 


Classification 
Unified AASHTO 
SM A-2 
SM, SC or A-2 or A-4 
SC-SM 
SM A-2 
ML or CL-ML | A-4 
CLorCL-ML | A-4or A-6 
CL, ML or 
CL-ML 
SM or SP-SM | A-2 or A-4 
SM A-2 
SM A-2 
SM or SP-SM | A-2 
SC, SM or A-2 or A-4 
SC-SM 
SM A-2 or A-4 
SM A-2 
SC or SC-8SM A-2 or A-4 
SM or SP-SM = 
SP A-3 
CH, MH, ML A-4, A-6 
or CL or A-7 
cL - 
Pe ss Ni eecrttett a ceekcsed 
CL A-6 
SM or SC-SM | A-2 or A-4 
cL — 
ML A-4 
CL A-6 
CLorCL-ML | A-4or A-6 
SM or SC-SM | A~2 or A-4 
SM A-2 or A-4 
CL A-7 
CH or MH A-7 
SP A-8 
cL A-7 
CH A-7 
CL A-7 
SM or SP-SM A-2 
SC or SC-SM A-2 or A-4 
SM or SP-SM A-2 
SP A-8 
ML A-4 
CL A-6 
ML or CL A-4 or A-6 
CL A-7 
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Percentage less than 3 iyi _ 
inches passing sieye— eerie oe Corrosivity of. 
a oa Plas- vailable rink- 
ears ticity etn water | Reaction? swell 
No.4 | No.10 | No.40 | No.200; “™* | index my | capacity potential Uncoated 
(4.7 (2.0 (0.42 (0.074 steel Concrete 
mm) mm) mm) mm) 
Pct In per hr In per in pH 
of soil 

100 | 90-100 | 65-85 15-25 [_ NP 2.0-6.0 0.10-0.12 6.6-7.3 | Low —---____ Low —-------- Low. 
90-100 | 85-100 | 60-95 380-45 15-25 2~10 | 0.6-2.0 0.12-0.14 6.1-7.8 | Low ~_--_.__ Low .---.<- Moderate. 
80-90 75-85 50-80 15-80 [__ | NP 0.6-6.0 0.06-0.08 7,9-8.4 | Low --- ~~~ Low =-<---a= Low. 

Petes 100 | 90-100 | 70-90 20-30 2-5 0.6-2.0 0.22-0.24 5.6-6.5 | Low ________] Low ________] Moderate. 
eet eteee 100 | 90-100 | 70-90 20-29 5-12 } 0.6-2.0 0.20-0.22 | 6.1-6.5 | Moderate ___.| Moderate ____| Low. 
90-100 | 85-95 85-95 60-75 10-19 2-10 | 0.6-2.0 0.14-0.16 74-7.8 | Low -----.-- LOW ecicenee Low. 
55-75 50-70 45-60 10=40.. Jeueu-oe- NP 0.6-2.0 0.02-0.04 7.9-8.4 | Low ________ Low —_______ Low. 

100 | 90-100 | 65-80 | 20-85 |___ _ NP >20.0 | 0.06-0.08 | 61-7.8 | Low ------W- Low ~--~~--- Moderate. 

100 | 90-100 | 65-80 | 15-25 |________ NP >20.0 | 0.05-0.07 5.6-6.0 | Low —_______ Low —--.-_-- Moderate. 
90-100 | 90-100 | 65-85 | 10-25 |. NP 2.0-6.0 0.09-0.11 | 5.6-6.0 | Low _.-_____ Low —---—--- Moderate. 
90-100 | 85-100 | 60-95 | 25-40 <25 | NP-10 | 0.6-2.0 0.12-0.14 5.6-6.5 | Low ______-_ Low ~----_-_ Moderate. 
80-95 | 75-90 | 60-90 | 30-40 |________ NP 0.6-2.0 0.08-0.10 | 7.9-8.4 | Low ------__ Low ~___.-__ Low. 

100 | 90-100 | 65-85 15-25 |______ NP 2.0-~6.0 0.10-0.12 6.6-7.3 | Low ~.------ LOW acssscee Low. 
90-100 | 85-95 60-70 30-40 20-29 6-10 | 2.0-6.0 0.12-0.14 6.6-7.8 | Low ~.-.--__ TOW rete ss Ow. 
95-100 | 90-100 | 50-75 | 10-20 |________ NP 6.0-20.0 | 0.08-0.10 | 5.6-6.5 | Low _._-____ Low —_.-- Moderate. 
90-100 | 85-95 | 50-70 1-5 |___ NP >20.0 ed 6.1-6.5 | Low -----_-- Low ~------- Moderate. 

cence 100 | 90-100 | 75-100 | 30-55 6-30 | 0.6-2.0 0.22-0.24 | 6.6-7.8 | Moderate ____| High __-.___| Low. 
a 100 | 90-100 | 75-100 | 30-89 | 18-22 | 0.6-2.0 0.20-0.22 | 6,6-8.4 | Moderate _.-_-| High ------_| Low 
Poke PS 1 ce fee Ng oo a DO ee 6.0-20.0 | 0.25-0.35 6.6-7.8 |_____________| High ~_--_-_] Low. 
ene 100 | 90-100 | 70-80 25-385 11-20 | 0.6-2.0 0.15-0.19 74-7.8 | Moderate ____| High ~--_--~_] Low. 
95-100 | 90-100 | 60-70 30—40 10-20 96 2.0-6.0 0.12-0.14 TA-7.8 a High ~------~ Low. 
Beediccn 100 | 95-100 | 85-95 25-85 | 11-20 | 0.6-2.0 | 0.18-0.20 | 7,4-7.8 | Moderate _-_-| High ~------| Low. 
fee an 100 | 90-100 | 70-95 20-30 25 0.6-2.0 0.22-0.24 6.1-7.3 | Low _.__-.-_| Low ~_____~.) Low. 
eee. 100 | 95-100 | 85-100 | 95-40 11-20 | 0.6-2.0 0.18-0.20 5.6-6.5 | Moderate ____| Moderate ____| Moderate. 
paeeeeet 100 | 90-100 | 70-90 20~29 5-12 | 0.6-2.0 0.20-0.22 | 5 .6-6.0 | Moderate __--| Low -_-----_] Moderate. 
90-100 | 85-95 60-70 380-40 10-20 2-6 0.6-2.0 0.12-0.14 6.6-7.8 OW ...---- Low ~------- Low. 
80-90 75-85 60-70 380-40 |______ NP 0.6-2.0 0.08-0.10 7.9-8.4 | Low ~----___ Low ~_..---- Low. 
tacos 100 | 95-100 | 85-95 40-50 | 21-30 | 0.6~2.0 0.21-0.23 7,.9~8.4 | Moderate ___.| High ~---_-_] Low. 
Seeoneas 100 | 90-100 | 75-95 60-75 | 38-47 | 0.06-0.2 0.09-0.11 7.9~-8.4 | High ~.--_--]| High ~--_-_| Low. 

100 | 90-100 | 65-85 1-5 |______ NP 6.0-20.0 | 0.05-~-0.07 7.9-8.4 | Low ____-_-_ High ..----- Low. 
besedeos 100 | 95-100 | 85-100 40-50 21-30 | 0.6-2.0 0.21-0.23 7.4-7.8 | Moderate __--) High -------| Low. 
eee 100 | 90-100 | 75-95 50-59 | 380-82 |0.06-0.2 0.09-0.11 74-78 | High  ..-___| High ~~-..-_| Low. 
Pee 100 | 95-100 | 90-95 40-49 23-29 |0.06-0.2 0.10-0.12 7,9-8.4 | Moderate ____| High ~_.__-_| Low. 

100 | 90-100 | 50-75 10-20 |________ NP 2.0-6.0 0.09-0.11 6.1-6.5 | Low ~--_-__ Low —...---- Moderate. 
90-100 | 85-95 | 60-70 | 30-40 20-29 6-10 | 2.0-6.0 0,12-0.14 5.6~6.0 | Low ~.-.---- Low ~--.---- Moderate. 
95-100 | 90-100 | 50-75 | 10-20 |_______ NP 6.0-20.0 | 0.09-0.11 5.6-6.0 } Low ~--_____ LOW asec Moderate. 

100 | 90-100 | 65-80 1-5 JL NP 6.0-20.0 | 0.05-0.07 | 6 .6-7.8 | Low ----_-_. Low ~__-__-- Low. 
teeth! 100 | 90-100 | 70-90 20-380 1-5 0.6—2.0 0.22-0,24 5.6-7.8 | Low --_-__-_| Low ~.___.__| Moderate. 
Se nee 100 | 95-100 | 85-95 25-35 11-20 | 0.6-2.0 0.18-0.20 5.6-8.4 | Moderate ____| Moderate __-_| Moderate. 
Let dacenea 100 | 90-100 | 70-90 30-40 6-15 | 0.6-2.0 0,22-0.24 6.6—7.3 | Moderate ..__| Low ~-______]| Low. 

80-90 75-85 | 65-75 60-70 41-50 22-80 | 0.6-2.0 0.14-0.16 6.6-7.8 | Moderate ____| Moderate _.-_| Low. 
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7— 
Classification 
Coarse 
chen Depth fragments 
Soil series and map symbols eee pein from USDA texture , greater 
abl as surface than 3 
Unified AASHTO inches 
Fe In Pct 
Rock outcrop: Ro. >5 
Too variable to be rated. 
Rodman: RsD, RsE --------------- >5 0-11 | Gravelly sandy loam_| SM A-2 or A-4 0-5 
11-60 | Sand and gravel --.-| GP or GP-GM | A-1 5-10 
Rotamer: RtB2, RtC2, RtD2, RtE —-_- >5 0-7 | Sandy loam ___-_--- SM or SC-SM | A-2 or A-4 0-1 
7-17 | Light clay loam —---- CL A~6 0-2 
17-60 | Gravelly sandy loam_| SM A-2 or A-4 2-7 
St. Charles: ScA, ScB, SeC2 ~------ 38->5 0-9 Silt loam ~-________- ML or CL-ML | A-4 ss == 
9-48 | Heavy silt loam ~-~-- CLor CL-ML | A-4or A-6 |_---_--___ 
48-54 | Heavy sandy loam --| SC or SC-SM | A-2 or A-4 |/_-____-___ 
54-60 | Gravelly sandy loam_| SM A-2 or A-4 2-7 
Sisson: SnB, SnC2, SnD2 ---------~_| >5 0-12 | Loam _---~ ML or CI~ML | A-4 
12-87 | Clay loam SC or CL A-6 
87-60 | Silt loam, silt and ML or CL-ML | A-4 
very fine sand. 
Tustin? (WB: ape kes ee 8->5 0-8 | Loamy fine sand ----| SM AP fae 
8-34 | Fine sand -__._----- SP ASB  eeeeeccnes 
34-48 | Clay ------------_-- CH AT [ave 
48-60 | Silty clay -------_-~ CL BST Meutereose totes 
Urne: UrB, UrC2, UrD2 -----___-_- >5 0-7 Loamy fine sand —.-- A=e- eee 
7-37 | Fine sandy loam ____| SM or SC-SM | A~-2 or A-4 |. --_._ uu 
387-60 | Sandstone. 
Willette: We —- ---.-.-----~---~_ * 0-1 0-80 | Muck —--_--___-____ Pe 0 A ee I 
30-60 | Clay -------_-----_- CH AeT 7 fee 
Zittau? ‘ZA: o.asncose oe *1-8 0-8 Silty clay loam —--__ ART Ween ese! 
8-24 | Clay -------..__---_ CH or MH ART beeen 
24-30 | Clay loam ~-.____.__ cL A-6 Jette 
30-42 | Loamy fine sand -_._| SM A=2 0 ete 
42-60 | Fine sand ---_____-- SP A-3B Jute 


1In many areas the pH of the surface layer is higher than the value given because of liming practices used in farming. 
* Soils are subject to flooding, ponding, or occasional flooding of short duration. 


Extent of shrinking and swelling is influenced by the 
amount and kind of clay in the soil. Shrinking and 
swelling of soils cause much damage to building 
foundations, roads, and other structures. A high 
shrink-swell potential indicates a hazard to the main- 
tenance of structures built in, on, or with material 
having this rating. 

Corrosivity pertains to potential soil-induced chemi- 
cal action that dissolves or weakens uncoated steel or 
concrete. Rate of corrosion of uncoated steel is related 
to soil properties such as drainage, texture, total acid- 
ity, and electrical conductivity of the soil material. 
Corrosivity for concrete is influenced mainly by the 
content of sodium or magnesium sulfate, but also by 
soil texture and acidity. Installations of uncoated steel 
that intersect soil boundaries or soil horizons are more 
susceptible to corrosion than installations entirely in 
one kind of soil or in one soil horizon. A corrosivity 


rating of low means that there is a low probability of 
soil-induced corrosion damage. A rating of high means 
that there is a high probability of damage, and that 
protective measures are needed if steel and more resis- 
tant concrete structures are placed in the soil. 

Other soil properties significant to engineering uses 
are depth to bedrock and subsidence. Most soils in the 
survey area are deep enough over bedrock that bed- 
rock generally does not affect their use. Some soils, how- 
ever, are underlain by dolomite at comparatively 
shallow depths: Ritchey soils at a depth of 10 to 20 
inches and Knowles and Ripon soils at a depth of 20 
to 40 inches. Partly weathered, weakly cemented sand- 
stone is at a depth of 20 to 40 inches in Gotham, sand- 
stone substratum, and Urne soils. 

Subsidence is settlement of organic soils or of soils 
containing the semifluid mineral layers. Ratings of 
soils for subsidence take into account the rapid initial 
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a 
Percentage less than 3 ez 
inches passing sieve— i aie Corrosivity of — 
Bh toe as- vailable Shrink- 
ae ticity pe water | Reaction’ swell 
No.4 | No.10 | No. 40 | No.200| “7 index | 2>44tY | capacity potential U ted 
(4.7 (2.0 (0.42 | (0.074 eek Concrete 
mm) mm) mm) mm) stee 
Pet In per hr In per in pH 
of soil 
85-95 70-80 | 60-70 | 80-40 |________ NP 2.0-6.0 0.11-0.18 7.4-1.8 | Low —-------- Low-e4---= Low. 
80-40 25-85 20-80 2-7 jt NP >20.0 so 7.9-8.4 | Low _______- Low —------- Low. 
90-100 | 85-95 60-70 80-40 10-20 2-6 0.6-2.0 0.13-0,15 74-7.8 | Low ------- Low =2cse-=- Low. 
95-100 | 95-100 | 90-100 ; 70-80 25-35 11-20 | 0.6-2.0 0.15-0.15 7.4-7.8 | Moderate ___-| Moderate ____| Low. 
80-90 | 75-85 | 60-70 | 380-40 |________ 0.6-2.0 0.08-0.10 6.6-8.4 | Low ~------_ Low —.----~- Low. 
tea 100 | 90-100 | 70-90 20-30 1-5 0,6-2.0 0.22-0.24 7.4-7.8 | Low --_-----| Low —----~.--| Low. 
eee ere 100 | 90-100 | 70-90 20-29 5-12 | 0.6-2.0 0.20-0.22 5.6-7.8 | Moderate __--| Moderate _.__| Moderate. 
90-100 | 85-95 60-70 30-40 20-29 6-10 | 2.0-6.0 0.11-0.13 6.1-6.5 | Low ______-- Low ~~ ---- Moderate. 
80-90 15-85 60-70 80-40 |_---__uu NP 2.0-6.0 0.08—0.10 7.9-8.4 | Low —~------- LOW 2252265 Low. 
100 } 95-100 | 85-95 60-75 10-19 0-5 0.6~2.0 0.20-0.22 6.1-7.8 | Low —-~.---- Low —~------- Low. 
100 |} 95~100 | 90-100 | 45~80 25-85 11-20 | 0.6-2.0 0.15-0.19 6.1-6.5 | Moderate ____| Moderate ____| Low. 
100 | 95-100 | 90-100 | 70-90 15-25 2-7 0.6-2.0 0.20-0.22 7.5-8.4 | Low —__---- Low cose s= Low. 
100 | 90-100 | 65-85 15-25 |_.-_____ NP 2.0-6.0 0.10-0.12 6.1-6.5 | Low ~------- Low ~_..---~- Moderate. 
100 | 90-100 | 65-80 i ls ee | ree NP 6.0-20.0 | 0.06-0.08 6.6-7.3 | Low ~.------ Low ____---- Low. 
a 100 | 90-100 | 75-95 50-59 80-82 |0,06-0.2 0.09-0.11 6.1-6.5 | High -------| High ~---_-_| Low 
——e 100 | 95-100 | 90-95 40-49 28-29 |0.06-0.2 0,10-0.12 7.4-18 | High -------] High -_--.-_| Low 
100 | 90-100 | 65-85 15-25) ieee NP 2.0-6.0 0.10-0.12 6.1-6.5 | Low —_----~- LOW .2s22-5-2 Moderate. 
90-100 | 85-95 60-70 80-40 10-20 2-6 2.0-6.0 0.15-0.17 5.1-6.5 | Low -------- Low —..----- High. 
ee Ne a ee Se eS 6.0-20.0 | 0.25-0.35 6.6=7.8 |e 8] Aiph o2e522-! Low: 
eobeteats 100 | 90-100 | 75-95 50-59 80-82 | 0.06—-0.2 0.09--0.11 7.4-8.4 | High ~-.----| High ~---_--) Low. 
ees 100 | 95-100 | 85-95 40-50 20-30 | 0.6-2.0 0.21-0.28 5.6-6.0 | Moderate ____| High -__-_--| Moderate. 
te 100 | 90-100 | 75-95 50-90 30-60 | 0.06-0.2 0.09-0.11 6.1-7.38 | High ---._-_| High -~--_~_| Low. 
95-100 | 95-100 | 90-100 | 70-80 25-40 11-20 | 0.6-2.0 0.15-0.19 6.6-7.38 | Moderate __--| High ~.----~|----.~----- 
100 | 90-100 | 65-95 15-25 |__---.-- NP 6.0-20.0 | 0.09-0.11 6.6-7.8 | Low ------~-- High: 2222222 Low 
100 | 90-100 | 65-80 1-5 J_------ NP 6.0-20.0 | 0.05-0.07 74-7.8 | Low -------- High ~~--.-- Low. 


> NP means nonplastic. 


*The roots of most plants are excluded from this layer, and the water is not available for use by plants. 


loss of elevation resulting from drainage and lowering 
the level of the ground water, and the later and slower 
loss of elevation that results from the oxidation of or- 
ganic materials. The maximum possible loss of surface 
elevation is called potential subsidence. Only the or- 
ganic soils are subject to subsidence, if drained. These 
are Adrian, Edwards, Houghton, Palms, and Willette 
soils. Subsidence of these soils is approximately 1% to 1 
inch per year, if drained. 


Land use interpretations 


The interpretations in tables 10 and 11 are based on 
the estimated engineering properties of soils shown in 
table 9, on test data for soils in this survey area and 
others nearby or adjoining, and on the experience of en- 
gineers and soil scientists with the soils of Green Lake 
County. In table 10, the soils are rated according to 
their limitations or suitability for engineering projects 


such as sewage lagoons and landfills and as a source of 
road fill, sand and gravel, and topsoil. Table 11 rates the 
soils on their suitability for water management struc- 
tures. 

Soil limitations are indicated by the ratings slight, 
moderate, and severe. Slight means soil properties gen- 
erally favorable for the rated use or, in other words, 
that limitations are minor and easily overcome. Moder- 
ate means that some soil properties are unfavorable but 
can be overcome or modified by special planning and 
design. Severe means soil properties so unfavorable 
and so difficult to correct or overcome that major soil 
reclamation and special designs are required. For some 
uses, the rating of severe is divided to obtain ratings 
of severe and very severe. Very severe means one or 
more soil properties so unfavorable for a particular 
use that to overcome limitations is most difficult and 
costly and commonly not practical for the rated use. 
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Shallow 
excavations 
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Soil series and 

map symbols 
Adrian; Ad ~~---~-.--~----! 


Alluvial land, wet: An —--- 


Boyer: BpB, BpC2, BpD 


Briggsville: BsA, BsB 


Colwood: Co 


Dodge: DdB, DdC2 


Edwards: Ed 


Friesland: FoA, FoB 


Gotham: GaB, GaC, GbC, 
GbD. 


Granby: 


See footnotes at end of table. 


Very severe: high 
water table; fre- 
quent flooding. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; frequent 
flooding. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent.’ 


Severe: seasonal high 
water table. 


Severe: moderately 
slow permeability; 
seasonal high water 
table in places. 


Severe: high water 
table; frequent 
flooding. 


Slight where slope is 2 
to 6 percent, moder- 
ate where slope is 
more than 6 percent. 


Very severe: high 
water table; fre- 
quent flooding. 


Slight or moderate: 
seasonal high water 
table in places. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent? 


Severe: high water 
table; rapid perme- 
ability; frequent 
flooding. 


Very severe: high 
water table; organic 
material; rapid 
permeability; fre- 
quent flooding. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; gravelly sub- 
stratum has moder- 
ately rapid 
permeability; stones. 


Severe: very rapidly 
permeable sand and 
gravel substratum. 


Severe: high water 
table; very rapid 
permeability. 


Slight where slope is 
0 to 2 percent, mod- 
erate where slope is 
2 to 6 percent. 


Severe: high water 
table; moderately 
permeable; frequent 
flooding. 


Moderate where slope 
is 2 to 6 percent, 
severe where slope is 
more than 6 percent: 
seepage, 


Very severe: high 
water table; organic 
material; frequent 
flooding. 


Moderate: moderate 
permeability. 


Severe: rapid perme- 
ability; seepage. 


Severe: high water 
table; rapid perme- 
ability; frequent 
flooding. 


Very severe: high 
water table; sidewall 
instability; frequent 
flooding. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; stones. 


Severe: sand and 
gravel substratum 
that has sidewall 
instability. 


Severe: high water 
table; sidewall in- 
stability. 


Severe: clayey, 
difficult to work. 


Severe: high water 
table; frequent 
flooding; sidewall 
instability. 


Slight where slope is 2 
to 6 percent, moder- 
ate where slope is 
more than 6 percent. 


Very severe: high 
water table; fre- 
quent flooding; side- 
wall instability. 


Severe: sidewall 
instability. 


Severe: high water 
table; sidewall in- 
stability; frequent 
flooding. 


Dwellings with 
basement 


Very severe: high 
water table; frequent 
flooding; susceptible 
to frost action. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; stones. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent: 


stones. 

Severe: high water 
table. 

Severe: high shrink- 


swell potential; 
medium to low shear 
strength. 


Severe: high water 
table; frequent 
flooding; medium 
shear strength to low 
shear strength. 


Moderate: moderate 
shrink-swell poten- 
tial; low strength; 
slope. 


Very severe: high 
water table; frequent 
flooding; susceptible 
to frost action; low 
strength. 


Slight or moderate: 
seasonal high water 
table in places. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 


Severe: high water 
table; frequent 
flooding. 


GREEN LAKE COUNTY, WISCONSIN 


engineering properties of the sows 


99 


Degree and kind of limitation for—Continued 


Trench-type 
sanitary landfill 


Very severe: high 
water table; rapid 
permeability; organic 
material; frequent 
flooding. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; moderately 
rapid permeability in 
substratum; stones. 


Severe: very rapid 
permeability in sub- 
stratum; stones, 


Severe: sandy; very 
rapid permeability. 


Moderate: clayey, 
difficult to work; 
seasonal high water 
table in places. 


Severe: high water 
table; frequent 
flooding. 


Very severe: high 
water table; frequent 
flooding; subsoil is 
organic material. 


Slight or moderate: 
seasonal high water 
table in places. 


Severe: rapid perme- 
ability; seepage; side- 
wall instability. 


Severe: high water 
table; rapid perme- 
ability; frequent 
flooding. 


Roads and streets 


Road fill 


Suitability as source of— 


Sand and gravel 


Very severe: high 
water table; suscepti- 
ble to frost action; 
low strength in or- 
ganic material. 


Severe: high water 
table; frequent fiood- 
ing; loamy areas 
highly susceptible to 
frost action. 


Severe: high water 
table; susceptible to 
frost action; stones. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent; 
stones. 


Severe: high shrink- 
swell potential. 


Severe: high water 
table; highly sus- 
ceptible to frost 
action; medium shear 
strength to low shear 
strength. 


Moderate: susceptible 
to frost action; mod- 
erate shrink-swell 
potential, 


Very severe: high 
water table; suscepti- 
ble to frost action; 
low strength in or- 
ganic material. 


Moderate: low 
strength; susceptible 
te frost action. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 


Severe: high water 
table; frequent 
flooding. 


' Poor: 


Very poor: high water 
table; organic mate- 
rial; susceptible to 
frost action. 


high water 
table; loamy areas 
highly susceptible to 
frost action. 


Poor: high water 
table; stones. 


Good where slope is 1 to 
12 percent, fair where 
slope is more than 12 


percent: stones. 
(GOOO oer 
Poor: high shrink- 


swell potential. 


Poor: high water 
table; susceptible to 
frost action; medium 
shear strength to low 
shear strength. 


Fair: moderate shrink- 
swell potential; sus- 
ceptible to frost 
action. 


Very poor: high water 
table; organic mate- 
rial; susceptible to 
frost action. 


Fair: susceptible to 
frost action. 


Poor: high water 


table. 


Poor: poorly graded 
sand in substratum; 
excess fines; high 
water table. 


Fair where sandy areas 
are poorly graded and 
have some fines, un- 
suited where loamy 
areas have excess 
fines. 


Unsuited 


Good: poorly graded 
sand in substratum, 
fair for gravel in 
areas where gravel is 
in substratum. 


Good: poorly graded 
sand. 

Unsuited: fines .-____ 
Unsuited: fines -.---- 


Unsuited for sand, poor 
for gravel; fines. 


Unsuited: fines 


Unsuited: fines 


Good source of sand: 


the sandstone that 
underlies some areas 
of these soils is a good 
source of silica sand. 


Not suitable for gravel. 


Good source of sand, 
unsuited for gravel. 


Topsoil 

Poor: oxidizes rapidly; 

high water table. 
Poor: high water table. 
Poor: high water table. 
Poor: sandy. 
Poor: sandy. 
Fair: thin layer. 
Poor: high water table. 


Fair where slope is 2 to 
6 percent, poor where 
slope is more than 6 
percent: thin layers. 


Poor: oxidizes rapidly; 
high water table. 


Good. 


Poor: too sandy. 


Poor: high water table; 
too sandy. 
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Soil series and 


TABLE 10.—Interpretations of engineering 


Degree and kind of limitation for— 


map symbols Septic tank Shallow Dwellings with 
absorption field Sewage lagoons excavations baseuent 
Granby, loamy subsoil Severe: high water Severe: high water Severe: high water Severe: high water 
variant: GhA. table; rapid perme- table; rapid perme- table; sidewall in- table; frequent 
ability in the upper ability in the upper stability; frequent flooding. 
part and moderate part, and moderate flooding. 
permeability in the permeability in the 
lower part; frequent lower part; frequent 
flooding. flooding. 
Granby, clayey subsoil Severe: high water Severe: high water Severe: high water Severe: high water 
variant: GkA. table; rapid perme- table; rapid perme- table; sidewall in- table; frequent 
ability in the upper ability in the upper stability; frequent flooding. 


Grellton: GnA, GnB, GnC2, 
GnD2. 
Griswold: GrA, GrB, GrC2 __ 


Houghton: Ho ~---------- 


Joy: J6A s2ee-2c25-----4 

Kibbie: KbA ~--1----..--. 

Kidder: KdA, KdB, KdC2, 
KdD2, KeA, KeB, KeC2, KeD2, 
KeE. 

Knowles: KwA, KwB, KwC2, 
KwD2. 

Lapeer: LaB, LaC2, LaD2, Lb_ 


See footnotes at end of table. 


part and slow perme- 
ability in the lower 
part; frequent 
flooding. 


Slight or moderate 
where slope is 0 to 6 
percent, moderate 
where slope is 6 to 12 
percent, severe where 
slope is more than 12 


percent: seasonal 
high water table in 
places. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 
more than 6 percent. 


Very severe: high 
water table; frequent 
flooding. 


Severe: seasonal 
high water table; 
ponding. 


Severe: seasonal 
high water table; 
ponding. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 


Severe: fractured 
dolomite bedrock at a 
depth of 20 to 40 
inches. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 


part, and slow per- 
meability in the 
lower part; frequent 
flooding. 


Moderate where slope 
is 0 to 6 percent, 
severe where slope is 
more than 6 percent: 
moderate permeabil- 
ity; seepage. 


Moderate where slope 
is 0 to 6 percent, 
severe where slope is 
more than 6 percent: 
moderate permeabil- 
ity; seepage. 


Very severe: high 
water table; organic 
material; rapid per- 
meability; frequent 
flooding. 


Severe: seasonal high 
water table. 


Severe: seasonal high 
water table. 


Moderate where slope 
is 0 to 6 percent, 
severe where slope is 
more than 6 percent: 
moderate permeabil- 
ity; seepage. 


Severe: fractured 
dolomite bedrock at a 
depth of 20 to 40 
inches. 


Moderate where slope 
is 0 to 6 percent, 
severe where slope is 
more than 6 percent: 
moderate permeabil- 
ity; seepage. 


flooding. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 
6 to 12 percent, 
severe where slope is 
more than 12 per- 
cent. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 
more than 6 percent: 
stones. 


Very severe: high 
water table; fre- 
quent flooding. 


Severe: seasonal high 
water table. 


Severe: seasonal high 
water table; side- 
wall instability. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent: 
stones. 


Severe: dolomite bed- 
rock near the sur- 
face. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent: 
stones, 


Slight or moderate 
where slope is 0 to 6 
percent, moderate 
where slope is 6 to 12 
percent, severe 
where slope is more 
than 12 percent: 
seasonal high water 
table in places. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 
more than 6 percent: 
stones. 


Very severe: high 
water table; frequent 
flooding; susceptible 
to frost action. 


Severe: seasonal high 
water table. 


Severe: seasonal high 
water table; medium 
shear strength to low 
shear strength. 


Moderate where slope 
is 0 to 12 percent, 
severe where slope is 
more than 12 per- 
eent: stones. 


Severe: dolomite bed- 
rock near the sur- 
face. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent: 
stones. 
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Suitability as source of— 


sanitary landfill Roads and streets Road fill Sand and gravel Topsoil 

Severe: high water Severe: high water Poor: high water Unsuited: fines ~_____ Poor: high water table; 
table; rapid perme- table; frequent table. too sandy. 
ability in the upper flooding. 
part, and moderate 
permeability in the 
lower part; frequent 
flooding. 

Severe: high water Severe: high water Poor: high water Unsuited: fines ~--___ Poor: high water table; 
table; rapid perme- table; frequent table; clayey subsoil too sandy. 
ability in the upper flooding. has medium shear 
part and slow perme- strength or low shear 
ability in the lower strength and high 
part; frequent shrink-swell potential. 
flooding. 

Slight or moderate Moderate: medium Fair where slope is 0 to Unsuited: fines ~.____ Good where slope is 0 to 
where slope is 0 to 12 shear strength to low 12 percent, poor 6 percent, fair where 
percent, moderate shear strength; sus- where slope is more slope is 6 to 12 per- 
where slope is more ceptible to frost than 12 percent: cent, poor where slope 
than 12 percent; action. susceptible to frost is more than 12 per- 
seasonal high water action. cent. 
table in places. 

Slight: stones _-____-- Moderately susceptible Fair: susceptible to Unsuited: fines ~_.___ Good where slope is 0 to 

to frost action; frost action; stones. 6 percent, fair where 
stones. slope is more than 6 
percent, 

Very severe: high Very severe: high Very poor: high water | Unsuited: fines -_._._ Poor: oxidizes rapidly; 
water table; rapid water table; suscepti- table; organic mate- high water table. 
permeability; organic ble to frost action; rial; susceptible to 
material; frequent low strength in or- frost action. 
flooding. ganic material. 

Severe: seasonal high Severe: seasonal high Poor: susceptible to Unsuited: fines ---___ Good. 
water table. water table; suscepti- frost action. 

ble to frost action. 

Severe: seasonalhigh | Severe: seasonal high | Poor: susceptible to Unsuited: fines __-___ Good. 
water table; sidewall water table; suscepti- frost action; medium 
instability. ble to frost action. shear strength to low 

shear strength. 

Slight where slope is 0 Moderate where slope is | Fair where slope is 0 to Unsuited: fines ~--_-- Fair where slope is 0 to 
to 12 percent, moder- 0 to 12 percent, severe 20 percent, poor 12 percent, poor where 
ate where slope is 12 where slope is more where slope is more slope is more than 12 
to 20 percent, severe than 12 percent: than 20 percent: percent: thin layer. 
where slope is more susceptible to frost susceptible to frost 
than 20 percent: action. action. 
stones. 

Severe: fractured dolo-| Severe: susceptible to | Poor: susceptible to Unsuited: dolomite Fair where slope is 0 to 
mite bedrock ata frost action; dolomite frost action: dolo- bedrock near the 12 percent, poor where 
depth of 20 to 40 bedrock near the mite bedrock near the surface.’ slope is more than 12 
inches, surface. surface. percent: thin layer. 

Slight where slope is 0 Moderate where slope is | Fair where slope is 0 to Unsuited: fines ~_-_u_ Good for fine sandy 


to 12 percent, moder- 
ate where slope is 
more than 12 percent, 
severe where slope is 
more than 12 per- 
cent: stones, 


0 to 12 percent, severe 
where slope is more 
than 12 percent: 
susceptible to frost 
action. 


12 percent, poor 
where slope is more 
than 12 percent: 
susceptible to frost 
action; stones. 


loam, poor for loamy 
finesand: too sandy. 
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Degree and kind of limitation for— 
Soil Lean and 
map symbols Septic tank Shallow 
absorption field Sewage lagoons excavations 

LeRoy: LrC2, trD2 ~------- Moderate where slope Severe: moderate Moderate where slope 
is 6 to 12 percent, permeability; slope; is 6 to 12 percent, 
severe where slope is stones. severe where slope is 
more than 12 per- more than 12 per- 
cent: stones. cent: stones. 

Lomira: LvB, LvC2, LvD2 —-_| Slight where slope is 2 | Moderate where slope Slight where slope is 2 
to 6 percent, moder- is 2 to 6 percent, to 6 percent, moder- 
ate where slope is 6 severe where slope is ate where slope is 6 
to 12 percent, severe more than 6 percent: to 12 percent, severe 
where slope is more moderate permeabil- where slope is more 
than 12 percent. ity. than 12 percent: 

stones, 

Manawa: MaA __---~----— Severe: seasonalhigh | Severe: seasonal high | Severe: seasonal high 
water table; slow water table; occa- water table; too 
permeability; occa- sional flooding. clayey; occasional 
sional flooding. flooding. 

Marcellon: McA —---~-----| Severe: seasonalhigh | Severe: seasonalhigh } Severe: seasonal high 
water table; occa- water table; occa- water table; occa- 
sional flooding. sional flooding; sional flooding; 

stones. stones. 

Markesan: MdB2, MdC2, Slight where slope is 2 Moderate where slope | Slight where slope is 2 

Mdb2. to 6 percent, moder- is 2 to 6 percent, |; to 6 percent, moder- 
ate where slope is 6 severe where slopeis | ate where slope is 6 
to 12 percent, severe more than 6 percent: to 12 percent, severe 
where slope is more stones. where slope is more 
than 12 percent: than 12 percent: 
stones. stones. 

Marsh: Mf ~--~---------- Very severe: high Very severe: high Very severe: high 
water table; frequent water table; fre- water table; fre- 
flooding. quent flooding. quent flooding. 

Marshan: Mh ~--~-------- Severe: high water Severe: high water Severe: high water 
table; flooding table; flooding table; flooding com- 
common. common. mon; sidewall 

instability. 

Mecan: MnB, MnC2 --------| Slight where slope is 2 Moderate where slope Slight where slope is 2 
to 6 percent, moder- is 2 to 6 percent, to 6 percent, moder- 
ate where slope is severe where slope is ate where slope is 
more than 6 percent. more than 6 percent. more than 6 percent. 

Mendota: MsA, MsB, MsC2__| Slight where slope is 0 Moderate where slope is | Slight where slope is 0 
to 6 percent, moder- 0 to 6 percent, to 6 percent, moder- 
ate where slope is severe where slope is ate where slope is 
more than 6 percent. more than 6 percent. more than 6 percent: 

stones. 

Oakville: OaB, OaC, OaD __| Slight where slope is 1 Severe: very rapid Severe: sidewall in- 
to 6 percent, moder- permeability. stability; slope. 


See footnotes at end of table. 


ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent.’ 


Dwellings with 
basement 


Moderate where slope 
is 6 to 12 percent, 
severe where slope is 
more than 12 per- 
cent: stones. 


Slight where slope is 2 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent: 
stones. 


Severe: seasonal high 
water table; high 
shrink-swell poten- 
tial; occasional 
flooding. 


Severe: seasonal high 
water table; occa- 
sional flooding; 
stones. 


Slight where slope is 2 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent: 
stones. 


Very severe: high 
water table; frequent 
flooding. 


Severe: high water 
table; flooding 
common; sidewall 
instability. 


Slight where slope is 2 
to 6 percent, moder- 
ate where slope is 
more than 6 percent. 


Slight where slope is 0 
to 6 percent, moder- 
ate where slope is 
more than 6 percent: 
stones. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 
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Road fill 


Suitability as source of — 


Sand and gravel 


Topsoil 


Slight where slope is 6 
to 12 percent, moder- 
ate where slope is 
more than 12 per- 
eent: stones. 


Slight where slope is 2 
to 12 percent, moder- 
ate where slope is 
more than 12 per- 
cent: stones. 


Severe: seasonal high 
water table; too 
clayey; occasional 
flooding. 


Severe: seasonal high 
water table; occa- 
sional flooding: 
stones. 


Slight where slope is 2 
to 12 percent, moder- 
ate where slope is 
more than 12 per- 
cent; stones. 


Very severe: high 
water table; frequent 
flooding. 


Severe: high water 
table; flooding 
common. 


Severe where the 
substratum is loamy 
sand: moderately 
rapid permeability; 
seepage; stones. 

Moderate where the 
substratum is sandy 
loam: stones. 

Slight: stones 


Severe: very rapid 
permeability. 


Moderate where slope is 
6 to 12 percent, severe 
where slope is more 
than 12 percent: 
susceptible to frost 
action; moderate 
shrink-swell potential. 


Severe: susceptible to 
frost action. 


Severe: seasonal high 
water table; oeca- 
sional flooding; high 
shrink-swell-poten- 
tial; susceptible to 
frost action. 


Severe: seasonal high 
water table; occa- 
sional flooding; sus- 
ceptible to frost 
action. 


Moderate where slope is 
2 to 12 percent, severe 
where slope is more 
than 12 percent: 
susceptible to frost 
action, 


Very severe: high 
water table; frequent 
flooding. 


Severe: high water 
table; susceptible to 
frost action; flooding 
common. 

Slight 


Severe: susceptible to 
frost action. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 


Fair where slope is 6 to 
12 percent, poor 
where slope is more 
than 12 percent: 
medium shear 
strength; susceptible 
to frost action. 


Poor: susceptible to 
frost action. 


Poor: seasonal high 
water table; high 
shrink-swell poten- 
tial; susceptible to 
frost action. 


Fair: seasonal high 
water table; suscepti- 
ble to frost action. 


Fair where slope is 2 to 
12 percent, poor 
where slope is more 
than 12 percent: 
medium shear 
strength to low shear 
strength; susceptible 
to frost action. 


Very poor: high water 
table; susceptible to 
frost action. 


Poor: high water 
table; susceptible to 
frost action. 


Poor: susceptible to 
frost action. 


Good where slope is 1 to 
12 percent, fair where 
slope is 12 to 20 per- 
cent, severe where 
slope is more than 20 
percent, 


Unsuited for sand, poor 
for gravel: fines. 


Unsuited for sand, poor 
for gravel: fines. 


Unsuited: fines 


Poor: 


Unsuited for sand, poor 
for gravel: fines. 


fines 


Unsuited: 


Fair for sand, unsuited 
for gravel: fines. 


Poor for sand, unsuited 
for gravel: fines. 


Unsuited for sand, poor 
for gravel: fines. 


Good for sand, unsuited 
for gravel: fines. 


fines 22a 


Fair where slope is 6 to 
12 percent, poor where 
slope is more than 12 
percent: thin layer. 


Fair where slope is 2 to 
12 percent, poor where 
slope is more than 12 


percent: fine layer. 
Fair: thin layer. 
Good. 


Fair where slope is 2 to 
12 percent, poor where 
slope is more than 12 


percent: thin layer. 
Poor: high water table. 
Poor: high water table. 
Poor: too sandy. 


Good where slope is 0 to 
6 percent, fair where 
slope is more than 6 
percent. 


Poor: too sandy; recla- 
mation of borrow site 
difficult. 
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TABLE 10.—Interpretations of engineering 
Degree and kind of limitation for— 
Soil pen eh 
map symbois Septic tank , Shallow Dwellings with 
absorption field Sewage lagoons excavations basement 

Okee: OkB, OkC ~----~.---~ Slight where slope is 1 Severe: moderately Moderate where slope Slight where slope is 1 
to 6 percent, moder- rapid permeability is 1 to 12 percent, to 6 percent, moder- 
ate where slope is 6 in sandy upper severe where slope is ate where slope is 
to 12 percent, severe layers. more than 12 per- more than 6 percent. 
where slope is more cent: sidewall 
than 12 percent. instability. 

Oshtemo: OmB, OmC2 __--- Slight where slope is 1 Severe: very rapidly Severe: sand sub- Slight where slope is 1 
to 6 percent, moder- permeable sand stratum has sidewall to 6 percent, moder- 
ate where slope is substratum. instability; stones. ate where slope is 
more than 6 percent.* more than 6 percent: 

stones. 

Ossian: Os ~----__----.-_. Severe: high water Severe: high water Severe: high water Severe: high water 
table; frequent table; frequent table; frequent table; frequent 
flooding. flooding. flooding. flooding. 


Plano: PnA, PnB 


Poys Prescescseseses 
Poygan: Py ~~----~.- 
Richford: RaB, RaC __ 
Ripon: ReB ~~ --__--- 
Ritchey: RhB2, RhC2, R 


Rock land and Ritchey: 
RkE, 


See footnotes at end of table. 


hD2__. 


Very severe: high 
water table; fre- 
quent flooding. 


Slight or moderate: 
seasonal high water 
table in places. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; frequent 
flooding. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent." 


Severe: fractured 
dolomite bedrock at a 
depth of 20 to 40 
inches. 


Severe: fractured 
dolomite bedrock at a 
depth of 10 to 20 
inches; slope. 


Severe: fractured 
dolomite bedrock at 
or near the surface; 
slope. 


Very severe: high 
water table; organic 
material; rapid per- 
meability in the 
organic layer; fre~- 
quent flooding. 


Moderate: moderate 
permeability; sea- 
sonal high water 
table in places. 


Severe: high water 
table; frequent 
flooding. 


Severe: high water 
table; frequent 
flooding. 


Severe: moderately 
rapid permeability ; 
seepage. 


Severe: fractured 
dolomite bedrock at 
a depth of 20 to 40 
inches, 


Severe: fractured 
dolomite bedrock at 
a depth of 10 to 20 
inches; slope. 


Severe: fractured 
dolomite bedrock at 
or near the surface; 
slope. 


Very severe: high 
water table; sidewall 
instability; frequent 
flooding. 


Slight: seasonal high 
water table in 
places. 


Severe: high water 
table; clayey sub- 
soil; sandy sub- 
stratum that has 
sidewall instability. 


Severe: high water 
table; clayey sub- 
soil; frequent 
flooding. 


Severe: sidewall in- 
stability; stones. 


Severe: dolomite 
bedrock near the 
surface. 


Severe: dolomite 
bedrock near the 
surface. 


Severe: dolomite bed- 
rock at or near the 
surface; slope. 


Very severe: high 
water table; frequent 
floocing ; susceptible 
to frost action. 


Slight: seasonal high 
water table in places. 


Severe: high water 
table; high shrink- 
swell potential; fre- 
quent flooding. 


Severe: high water 
table; high shrink- 
swell potential; fre- 
quent flooding. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent; 
stones. 


Severe: dolomite bed- 
rock near the sur- 
face. 


Severe: dolomite bed- 
rock near the sur- 
face, 


Severe: dolomite 
bedrock at or near 
the surface; slope. 


GREEN LAKE COUNTY, WISCONSIN 


properties of the soils—Continued 


Trench-type 
sanitary landfill 


Slight where slope is 1 
to 12 percent, moder- 
ate where slope is 
more than 12 per- 
cent. 


Severe: very rapidly 
permeable sand 
substratum. 


Severe: high water 
table; frequent 
flooding. 


Very severe: high 
water table; rapid 
permeability; subsoil 
is organic material; 
frequent flooding. 


Moderate 


Severe: high water 
table; clayey subsoil; 
frequent flooding; 
sandy substratum has 
sidewall instability. 


Severe: high water 
table; clayey subsoil; 
frequent flooding. 


Severe: moderately 
rapid permeability in 
subsoil; rapid perme- 
ability in substratum; 
seepage, 


Severe: fractured 
dolomite bedrock at a 
depth of 20 to 40 
inches. 


fractured 
omite bedrock at a 
depth of 10 to 20 
inches. 


Severe: 


Qa 
° 


Severe: fractured 
dolomite bedrock at 
or near the surface; 
slope. 


Degree and kind of limitation for—Continued 


Roads and streets 


Road fill 


Suitability as source of — 


Sand and gravel 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 
more than 6 percent. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 
more than 6 percent. 


Severe: high water 
table; frequent flood- 
ing; susceptible to 
frost action. 


Very severe: high 
water table; suscepti- 
ble to frost action; 
low strength in or- 
ganic material. 


Severe: susceptible to 
frost action. 


Severe: high water 
table; high shrink- 
swell potential; sus- 
ceptible to frost 
action; medium shear 
strength to low shear 
strength. 


Severe: high water 
table; high shrink- 
swell potential; sus- 
ceptible to frost 
action; medium shear 
strength to low shear 
strength. 


Slight where slope is 1 
to 6 percent, moder- 
ate where slope is 6 
to 12 percent, severe 
where slope is more 
than 12 percent. 


Severe: susceptible to 
frost action; dolomite 
bedrock near the 
surface. 


Severe: susceptible to 
frost action; dolomite 
bedrock near the 
surface, 


Severe: dolomite bed- 
rock at or near the 
surface; slope. 


Good where slope is 1 to 
12 percent, fair where 
slope is more than 12 
percent. 


Poor: medium shear 
strength to low shear 
strength; susceptible 
to frost action. 


Very poor: high water 
table; organic mate- 
rial susceptible to 
frost action. 


Poor: susceptible to 
frost action; moder- 
ate shrink-swell 
potential. 


Poor: high water 
table; high shrink- 
swell potential; me- 
dium shear strength 
to low shear strength; 
susceptible to frost 
action. 


Poor: high water 
table; high shrink- 
swell potential; me- 
dium shear strength 
to low shear strength; 
susceptible to frost 
action. 


Poor: susceptible to 
frost action; dolomite 
bedrock near the 
surface. 


Poor: susceptible to 
frost action; dolomite 
bedrock near the 
surface. 


Poor: dolomite bed- 
rock at or near the 
surface; slope. 


Poor for sand, unsuited 
for gravel: fines. 


Good: poorly graded 
sand in substratum; 
fair for gravel in 
lower part of subsoil 
and in substratum in 
some areas of this 
soil. 


Unsuited: fines -...-_ 
Unsuited: fines  _.___ 
Unsuited: fines ~----- 


Good for sand; unsuited 
for gravel; fines. 


Unsuited: fines 


Good source of sand; 
unsuited for gravel; 
fines. 


Unsuited: dolomite 
bedrock near the 
surface? 


Unsuited: dolomite 
bedrock near the 
surface.’ 


Unsuited: dolomite 
bedrock near or at the 
surface? 
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Topsoil 

Poor: too sandy. 

Poor: sandy. 

Poor: high water table. 

Poor: oxidizes rapidly; 
high water table. 

Good. 

Poor: high water table; 
too clayey. 

Poor: high water table; 


thin layer; clayey. 


Poor: too sandy. 

Good. 

Poor: thin layer. 

Poor: thin layer; many 


dolomite bedrock out- 
crops; slope. 
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TABLE 10.—I/nterpretations of engineering 


Degree and kind of limitation for— 


Soil series and 


map symbols Septi . : 

ptic tank Shallow Dwellings with 
absorption field Sewage lagoons excavations HaseIeDt 

Rock outcrop: Severe: igneous bed- Severe: igneous bed- | Severe: igneous bed- Severe: igneous bed- 
rock at the surface; rock at the surface; rock at the surface; rock at the surface; 
slope. slope. slope. slope. 

Rodman: Moderate where slope Severe: very rapid Severe: sand and Moderate where slope 
is 6 to 12 percent, permeability in sand gravel substratum is 6 to 12 percent, 
severe where slope is and gravel sub- that has sidewall severe where slope is 
more than 12 per- stratum; slope. instability. more than 12 per- 
cent: very rapid cent, 
permeability." 

Rotamer: R1B2, RtC2, RtD2, | Slight where slope is 2 Moderate where slope Slight where slopeis2 | Slight where slope is 2 

RtE to 6 percent, moder- is 2 to 6 percent, to 6 percent, moder- to 6 percent, moder- 
ate where slope is 6 severe where slope is ate where slope is 6 ate where slope is 6 
to 12 percent, severe more than 12 per- to 12 percent, severe to 12 percent, severe 
where slope is more cent: stones, where slope is more where slope is more 
than 12 percent. than 12 percent: than 12 percent: 

stones. stones, 

St. Charles: ScA, ScB, ScC2..} Slight or moderate Moderate where slope Slight where slope is0 | Slight where slope is 0 
where slope is 0 to 6 is 0 to 6 percent, to 6 percent, moder- to 6 percent, moder- 
percent, moderate severe where slope is ate where slope is ate where slope is 
where slope is more more than 6 percent. more than 6 percent: more than 6 percent: 
than 6 percent: seasonal high water seasonal high water 
seasonal high water table in places. table in places. 
table in places. 

Sisson: $nB, SnC2, SnD2 ~---| Slight where slope is 2 Moderate where slope Moderate where slope Moderate where slope 
to 6 percent, moder- is 2 to 6 percent, is 2 to 12 percent, is 2 to 12 percent, 
ate where slope is 6 severe where slope is severe where slope is severe where slope is 
to 12 percent, severe more than 12 per- more than 12 per- more than 12 per- 
where slope is more cent. cent: sidewall cent: low strength. 
than 12 percent. instability. 

Tustin’: TB wos .--ceecas Severe: rapid perme- Severe: rapid perme- | Severe: clayey sub- Severe: high shrink- 
ability in upper part ability in upper part soil and substratum; swell potential in 
of subsoil; slow of subsoil. difficult to work. substratum. 
permeability in lower 
part of subsoil and 
in substratum. 

Urne: UrB, UrC2, UrD2 Severe: weakly ce- Severe: weakly ce- Moderate where slope Moderate where slope 
mented sandstone at mented sandstone at is 2 to 12 percent, is 2 to 12 percent, 

a depth of 20 to 40 a depth of 20 to 40 severe where slope severe where slope is 

inches; moderately inches; moderately is more than 12 per- more than 12 per- 

rapid permeability. rapid permeability. cent; weakly ce- cent: weakly ce- 
mented sandstone mented sandstone 
bedrock at a depth bedrock at a depth 
of 20 to 40 inches. of 20 to 40 inches. 

Willette: We ~---------~-- Very severe: high Very severe: high Very severe: high Very severe: high 
water table; fre- water table; organic water table; sidewall water table; frequent 
quent flooding. material; frequent instability; frequent flooding; susceptible 

flooding. flooding. to frost action. 

Zittau: ZA. 2s 2sseo3 oe Severe: seasonalhigh | Severe: seasonal high ; Severe: seasonal high | Severe: seasonal high 
water table; slow water table; occa- water table; clayey water table; high 
permeability in sub- sional flooding; rapid subsoil; sandy sub- shrink-swell poten- 
soil; occasional flood- permeability in sub- stratum that has tial; occasional 
ing. stratum. sidewall instability. flooding. 


Poor filtering materials may cause contamination of nearby water supplies. 
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Degree and kind of limitation for—Continued 


Suitability as source of-— 


Trench-type P 
sanitary landfill Roads and streets Road fill Sand and gravel Topsoil 
Severe: igneous bed- Severe: igneous bed- Unsuited: igneous Unsuited: igneous Unsuited: igneous bed- 
rock at the surface; rock at the surface; bedrock at the surface. bedrock at the rock at the surface. 
slope. slope. surface. 
Severe: very rapid Moderate where slope is | Good where slopeis6to | Good: poorly graded Poor: thin layer; 
permeability; slope. 6 to 12 percent, severe 12 percent, fair where gravel in substratum. gravelly. 


Slight where slope is 2 
to 12 percent, moder- 
ate where slope is 12 
to 20 percent, severe 
where slope is more 
than 20 percent: 
stones. 


Slight where slope is 2 
to 12 percent, moder- 
ate where slope is 
more than 12 per- 
cent. 


Moderate: clayey sub- 
soil and substratum; 
difficult to work. 


Severe: moderately 
rapid permeability; 
weakly cemented 
sandstone bedrock at 
a depth of 20 to 40 
inches. 


Very severe: high 
water table; rapid 
permeability; subsoil 
is organic material; 
frequent flooding. 


Severe: seasonal high 
water table; clayey 
subsoil; occasional 
flooding; sandy sub- 
stratum that has 
sidewall instability. 


where slope is more 
than 12 percent. 


Moderate where slope is 
2 to 12 percent, severe 
where slope is more 
than 12 percent: 
stones. 


Severe: susceptible to 
frost action. 


Moderate where slope is 
2 to 12 percent, severe 
where slope is more 
than 12 percent: 
susceptible to frost 
hazard; low strength. 


Slight 


Moderate where slope is 
2 to 12 percent, severe 
where slope is more 
than 12 percent: 
weakly cemented 
sandstone bedrock at 
a depth of 20 to 40 
inches. 


Very severe: high 
water table; suscep- 
tible to frost action; 
low strength in 
organic material. 


Severe: seasonal high 
water table; suscep- 
tible to frost action; 
high-shrink-swell 
potential; medium 
shear strength to low 
shear strength. 


* Source of dolomite limestone for crushing. 


slope is 12 to 20 per- 
cent, poor where 
slope is more than 20 
percent. 


Fair where slope is 2 to 
20 percent, poor 
where slope is more 
than 20 percent: 
susceptible to frost 
action. 


Poor: susceptible to 
frost action; moder- 
ate shrink-swell 
potential. 


Fair: susceptible to 
frost action. 


Poor: thin layer; 
clayey subsoil and 
substratum has high 
shrink-swell potential. 


Fair where slope is 2 to 
20 percent, severe 
where slope is more 
than 20 percent: 
thin layer over 
weakly cemented 
sandstone bedrock. 


Very poor: high water 
table; organic mate- 
rial; susceptible to 
frost action. 


Poor: seasonal high 
water table; high 
shrink-swell poten- 
tial; medium shear 
strength to low shear 
strength; susceptible 
to frost action. 


Poor for sand and 


gravel: fines. 
Unsuited: fines - _-_-- 
Unsuited: fines ~---_ 


Poor for sand, unsuited 
for gravel: fines, 


Poor for sand: excess 
fines; the underlying 
sandstone is a possi- 
ble source of silica 
sand. 


Unsuited 


Good for sand; unsuited 
for gravel, 


Fair where slope is 2 to 
12 percent, poor where 
slope is more than 12 
percent: thin layer. 


Fair: thin layer. 


Good where slope is 2 to 
6 percent, fair where 
slope is 6 to 12 percent, 
poor where slope is 
more than 12 percent. 


Poor: sandy; reclama- 
tion of borrow site 
difficult. 


Good where slope is 2 to 
6 percent, fair where 
slope is 6 to 12 percent, 
severe where slope is 
more than 12 percent. 


Poor: oxidizes rapidly; 
high water table. 


Poor: thin layer; too 
clayey. 
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TABLE 11,.—Soil features affecting water management 


Soil series and 
map symbols 


Pond reservoir 
areas 


Adrian: Ad 


Alluvial land, wet: 


Barry: Bb ~----.-------| 
Boyer: BpB, BpC2, BpD __ 
Brems* ‘rb 2sps2--5--5= 
Briggsville: BsA, BsB —-__| 
Colwood: Co ~-------~- 
Dodge: DdB, DdC2 ----_- 
Edwards: Ed ---------_ 


An — 


Rapid perme- 
ability; high 
water table. 


Variable perme- 
ability; frequent 
flooding; high 
water table. 


Moderate perme- 
ability in subsoil, 
moderately rapid 
permeability in 
substratum; high 
water table. 


Moderately rapid 
permeability in 
subsoil; very 
rapid permeabil- 
ity in sub- 
stratum; slope. 


Very rapid perme- 
ability. 


Moderately slow 
permeability ; 
slope. 


Moderate perme- 
ability; high 
water table. 


Moderate perme- 
ability; seepage. 


Rapid permeability 
in organic layer, 
slow permeability 
in substratum; 
high water table. 


Dikes, levees, 
and other 
embankments 


Organic layer 
compressible, 
hard to pack; 
high permeability 
of compacted soil 
material in 
substratum. 


Low to medium 
shear strength; 
medium to high 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; stones. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted 
material; seep- 
age; piping 
hazard; stones. 


Medium shear 
strength; medium 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium to low 
shear strength; 
low permeability 
of compacted soil 
material; high 
shrink-swell 
potential. 


Medium to low 
strength; piping 
hazard. 


Medium to low 
shear strength; 
medium perme- 
ability to low 
permeability of 
compacted soil; 
piping hazard; 
stones in 
substratum. 


Organic layer 
compressible, 
hard to pack; 
low permeability 
of compacted 
material in 
substratum. 


Drainage 
for crops 
and pasture 


High water table; 
rapid permeabil- 
ity; unstable 
when wet; 
frequent flooding. 


High water table; 
variable perme- 
ability; frequent 
flooding; unstable 
when wet; pond- 
ing in places. 


High water table; 
moderate perme- 
ability in subsoil, 
moderately rapid 
permeability in 
substratum; 
ponding. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


High water table; 
moderately per- 
meable; sidewall 
instability; 
susceptible to 
frost action. 


Natural drainage 
is adequate. 


High water table; 
rapid perme- 
ability in organic 
layer, slow 
permeability in 
substratum ; 
frequent flooding. 


Irrigation 


Terraces and 
diversions 


High available 
water capacity; 
rapid permeabil- 
ity; very poorly 
drained; soil 
blowing hazard. 


High to low avail- 
able water capac- 
ity; variable 
permeability ; 
poorly drained; 
frequent flooding. 


High available 
water capacity; 
moderate per- 
meability; poorly 
drained; stones. 


Low available 
water capacity ; 
moderately rapid 
permeability; 
soil blowing haz- 
ard; stones; 
slope. 


Low available 
water capacity ; 
very rapid per- 
meability; soil 
blowing hazard. 


Moderate available 
water capacity; 
moderately slow 
permeability ; 
slope. 


Very high available 
water capacity; 
poorly drained; 
moderate perme- 
ability. 


High available 
water capacity; 
moderate perme- 
ability; slope. 


Very high available 
water capacity; 
rapid permeabil- 
ity; very poorly 
drained; soil 
blowing hazard. 


Slope is 0 to 2 per- 
cent; very poorly 
drained organic 
material. 


Slope is 0 to 2 per- 
cent; poorly 
drained; frequent 
flooding. 


Slope is 0 to 2 per- 
cent; poorly 
drained; caleare- 
ous till at a depth 
of 24 to 40 inches; 
stones. 


Slope is 1 to 25 per- 
cent; complex 
slopes; sandy; 
may be difficult to 
vegetate; soil 
blowing hazard; 
sand and gravel at 
a depth of 24 to 40 
inches; stones. 


Slope is 0 to 6 per- 
cent; sandy; diffi- 
cult to vegetate; 
soil blowing 
hazard. 


Slope is 0 to 6 per- 
cent; clayey sub- 
soil; moderately 
slow permeability; 
slope. 


Slope is 0 to 2 per- 
cent; poorly 
drained. 


Slope is 2 to 12 per- 
cent; complex 
slopes; erodes 
easily; calcareous 
till at a depth of 
28 to 40 inches. 


Slope is 0 to 2 per- 
cent; very poorly 
drained organic 
material. 


Soil series and 
map symbols 


Friesland: FoA, FoB ~___ 


Gotham: GaB, GaC, GbC, 
GbD. 


Granby: Gf 


Granby, leamy subsoil 


variant: GhA. 


Granby, clayey subsoil 
variant: GkA. 


Grellton: GnA, GnB, 
GnC2, GnD2. 


Griswold: 
GrC2. 


GrA, GrB, 


Houghton: Ho 
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Pond reservoir 
areas 


Dikes, levees, 
and other 
embankments 


Moderate perme- 
ability; seepage. 


Rapid perme- 
ability; seepage. 


Rapid perme- 
ability; high 
water table. 


Rapid perme- 
ability; high 
water table. 


Rapid perme- 
ability; high 
water table. 


Moderate perme- 
ability; slope; 
seepage. 


Moderate perme- 
ability; slope; 
stones. 


Rapid perme- 
ability. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength; high 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength in sandy 
part; medium to 
low shear 
strength in 
clayey part; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength; fair to 
good compaction; 
stones; piping 
hazard. 


Compressible, hard 
to pack; low 
shear strength. 


Drainage 
for crops 
and pasture 


Natural drainage 
is adequate, 


Natural drainage 
is adequate. 


High water table; 
rapid permeabil- 
ity; unstable 
when wet. 


High water table; 
rapid permeabil- 
ity in sandy 
part and 
moderate 
permeability in 
loamy part; 
unstable when 
wet. 


High water table; 
rapid perme- 
ability in sandy 
part and slow 
permeability in 
clayey part; 
unstable when 
wet. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


High water table; 
rapid perme- 
ability; frequent 
flooding. 


Irrigation 


High available 
water capacity; 
moderate perme- 
ability; slope. 


Low available 
water capacity; 
rapid permeabil- 
ity; soil blowing 
hazard; slope. 


Low available 
water capacity; 
poorly drained; 
soil blowing 
hazard. 


Moderate available 
water capacity ; 
rapid permeabil- 
ity in sandy part 
and moderate 
permeability in 
loamy part; 
poorly drained; 
blowing hazard. 


Moderate available 
water capacity ; 
rapid permeabil- 
ity in sandy part 
and slow perme- 
ability in clayey 
part; poorly 
drained; soil 
blowing hazard. 


High available 
water capacity; 
moderate perme- 
ability; soil blow- 
ing hazard; slope. 


High available 
water capacity; 
moderate perme- 
ability; slope. 


Very high available 
water capacity; 
very poorly 
drained; rapid 
permeability; soil 
blowing hazard. 
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Terraces and 
diversions 


Slope is 0 to 6 per- 
cent; complex 
slopes. 


Slope is 1 to 20 per- 
cent; sandy; diffi- 
cult to vegetate; 
blowing hazard; 
weakly cemented 
sandstone ata 
depth of 24 to 39 
inches in some 
areas of this soil. 


Slope is 0 to 2 per- 
cent; poorly 
drained; sandy; 
difficult to vege- 
tate; blowing 
hazard. 


Slope is 0 to 3 per- 
cent; poorly 
drained; difficult 
to vegetate; soil 
blowing hazard. 


Slope is 0 to 3 per- 
cent; poorly 
drained; difficult 
to vegetate; soil 
blowing hazard. 


Slope is 0 to 20 per- 
cent; complex 
slopes; soil 
blowing hazard. 


Slope is 0 to 12 per- 
cent; complex 
slopes; calcareous 
till at a depth of 24 
to 40 inches; 
stones. 


Slope is 0 to 2 per- 
cent; very poorly 
drained organic 
material. 


SOIL SURVEY 


TABLE 11.—Soil features affecting water management—Continued 


Dikes, levees, 
and other 
embankments 


Drainage 
for crops 
and pasture 


Irrigation 


110 
Soil series and Pond reservoir 
map symbols areas 

Joy: JoA ~~~ Moderate perme- 
ability; seasonal 
high water table. 

Kibbie: KbA ~~~--~-____) Moderate perme- 
ability; seasonal 
high water table. 

Kidder: KdA, KdB, KdC2, | Moderate perme- 

KdD2, KeA, KeB, KeC2, ability; seepage; 

KeD2, Ke. stones. 

Knowles: KwA, KwB, Moderate perme- 

KwC2, KwD2. ability; fractured 
dolomite bedrock 
at a depth of 20 
to 40 inches; 
seepage, 

Lapeer: LaB, LaC2, LaD2, | Moderate perme- 

Lb. ability; slope; 
stones. 

LeRoy: LrC2, LrD2 _--___| Moderate perme- 
ability; slope; 
stones, 

Lomira: vB, LvC2, LvD2__| Moderate perme- 
ability; slope, 

Manawa: MaA -.-----~. Slow permeability; 


seasonal high 
water table. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material, 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium to low 
shear strength; 
low permeability 
of compacted soil 
material; piping 
hazard; seepage; 
stones. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; dolomite 
bedrock at a 
depth of 20 to 
40 inches. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; stones. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; very 
gravelly till at 
a depth of 12 to 
24 inches; stones. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; very 
gravelly till ata 
depth of 24 to 40 
inches; stones. 


Medium to low 
shear strength; 
low permeability 
of compacted 
soil material. 


Seasonal high 
water table; 
moderate perme- 
ability; ponding. 


Seasonal high 
water table; 
moderate perme- 
ability; unstable 
when wet. 


Natural drainage 
is adequate, 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate 


Seasonal] high 
water table; 
slow permeabil- 
ity; occasional 
flooding. 


Very high available 


water capacity; 
moderate perme- 


ability; somewhat 


poorly drained. 


High available 
water capacity; 
moderate perme- 


ability; somewhat 


poorly drained. 


Moderate available 
water capacity; 
moderate perme- 
ability; slope; 
stones, 


Moderate available 
water capacity; 
moderate perme- 
ability; dolomite 
bedrock at a 
depth of 20 to 40 
inches; slope. 


Moderate available 
water capacity; 
moderate perme- 
ability; stones; 
blowing hazard; 
slope. 


Moderate available 
water capacity ; 
moderate perme- 
ability; stones; 
slope. 


High available 
water capacity; 
moderate perme- 
ability; slope. 


High available 
water capacity; 
slow permeabil- 
ity; somewhat 
poorly drained. 


Terraces and 
diversions 


Slope is 0 to 3 per- 
cent; somewhat 
poorly drained. 


Slope is 0 to 3 per- 
cent; somewhat 
‘poorly drained. 


Slope is 0 to 30 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
24 to 40 inches; 
stones; blowing 
hazard on fine 
sandy loam 
surface. 


Slope is 0 to 20 per- 
cent; dolomite bed- 
rock at a depth of 
20 to 40 inches. 


Slope is 0 to 25 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
24 to 40 inches; 
stones; soil blow- 
ing hazard. 


Slope is 6 to 20 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
12 to 24 inches; 
stones. 


Slope is 2 to 20 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
24 to 40 inches. 


Slope is 0 to 8 per- 
cent; somewhat 
poorly drained; 
clayey subsoil. 


Soil series and 
map symbols 


Marcellon: McA ~.---.- 

Markesan: MdB2, MdC2, 
MdbD2. 

Marsh: Mf —~--_~-.~~~~- 

Marshan: Mbh —.-_______) 

Mecan: MnB, MnC2 —---- 

Mendota: MsA, MsB, 
MsC2, 

Oakville: OaB, OaC, OaD_| 

Okee: OkB, OkC ~-_--~-~_ 


Pond reservoir 
areas 


Moderate perme- 


ability; seasonal 
high water table; 
occasional 
flooding. 


Moderate perme- 


ability; slope; 
stones. 


Variable perme- 


ability; high 
water table; 
frequent flooding. 


Moderate perme- 


ability in subsoil; 
rapid perme- 
ability in 
substratum; high 
water table. 


Moderate perme- 
ability; slope; 
stones. 


Moderate perme- 
ability; slope. 


Very rapid perme- 
ability; slope. 


Moderately rapid 
permeability in 
upper part and 
moderate perme- 
ability in lower 
part; slope. 
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Dikes, levees, 
and other 
embankments 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; stones. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; very 
gravelly till ata 
depth of 12 to 24 
inches; stones, 


Variable char- 
acteristics; high 
water table; 


frequent flooding. 


In subsoil, medium 


to low shear 
strength; 
medium to low 
permeability of 
compacted soil 
material. In 
substratum, 
medium shear 
strength and 
high perme- 
ability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted soil 
material; stones. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; stones. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted soil 
material; 
seepage; piping 
hazard; stones. 


Drainage 
for crops 
and pasture 


Seasonal high 
water table; 
moderate perme- 
ability; stones. 


Natural drainage 
is adequate. 


High water table; 
variable perme- 
ability; frequent 
flooding. 


High water table; 
moderate perme- 


ability in subsoil, 


rapid perme- 
ability in 
substratum; 
unstable when 
wet; ponding. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


TABLE 11.— Soil features affecting water management—Continued 


Irrigation 


High available 
water capacity; 
moderate perme- 


ability; somewhat 


poorly drained; 
stones. 


Moderate available 
water capacity; 
moderate perme- 
ability; stones; 
slope. 


Variable charac- 
teristics; high 
water table; fre- 
quent flooding. 


Moderate available 
water capacity; 
moderate perme- 
ability; poorly 
drained; sand at 
a depth of 24 to 
40 inches. 


Moderate available 
water capacity; 
moderate perme- 
ability; stones; 
soil blowing haz- 
ard; slope. 


High available 
water capacity; 
moderate perme- 
ability; slope. 


Low available 
water capacity; 
very rapid per- 
meability; soil 
blowing hazard; 
slope. 


Moderate available 
water capacity; 
moderately rapid 
permeability in 
upper part; 
blowing hazard; 
slope. 
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Terraces and 
diversions 


Slope is 0 to 3 per- 
cent; somewhat 
poorly drained ; 
calcareous till at a 
depth of 20 to 40 
inches; stones. 


Slope is 2 to 20 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
12 to 24 inches; 
stones. 


Slope is 0 to 2 per- 
cent; very poorly 
drained. 


Slope is 0 to 2 per- 
cent; poorly 
drained. 


Slope is 2 to 12 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
40 to 60 inches; 
soil blowing 
hazard; stones. 


Slope is 0 to 12 per- 
cent; calcareous 
till at a depth of 
24 to 40 inches. 


Slope is 1 to 385 per- 
cent; sandy; diffi- 
cult to vegetate; 
soil blowing 
hazard. 


Slope is 1 to 15 per- 
cent; sandy; diffi- 
cult to vegetate; 
soil blowing haz- 
ard; complex 
slopes. 
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SOIL SURVEY 


TABLE 11.—Soil features affecting water management—Continued 


Pond reservoir 
areas 


Soil series and 
map symbols 


Dikes, levees, 
and other 
embankments 


Drainage 
for crops 
and pasture 


Irrigation 


OmB, OmC2 -.-| Moderately rapid 
permeability in 
subsoil; very 
rapid perme- 
ability in 
substratum ; 
slope. 


Oshtemo: 


Moderate perme- 
ability; high 
water table. 


Rapid permeability 
in organic layer; 
moderate perme- 
ability in sub- 
stratum; high 
water table. 


Palms: Pa 


PnA, PnB Moderate perme- 


ability. 


Plano: 


Jeseken Sloe Rapid perme- 
ability in sub- 
stratum; high 
water table. 


Poy: Pr 


Slow permeability ; 
high water table. 


Richford: RaB, RaC  --__| Moderately rapid 
permeability ; 


seepage. 


Medium shear 
strength; 
medium to low 
permeability of 
compacted soil 
material; 
seepage; piping 
hazard; stones. 


Medium to low 
shear strength; 
low permeability 
of compacted 
soil material. 


Organic layer 
compressible, 
hard to pack; 
low strength; 
medium to low 
shear strength 
and medium to 
low permeability 
of compacted soil 
material in 
substratum. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; stones 
in substratum. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted subsoil 
material; high 
permeability of 
compacted soil 
material in 
substratum ; 
piping hazard; 
high shrink- 
swell potential. 


Medium to low 
shear strength; 
low permeability 
of compacted soil 
material; high 
shrink-swell 
potential. 


Medium shear 
strength; low to 
high permeability 
of compacted soil 
material; piping 
hazard; stones. 


Natural drainage 
is adequate. 


High water table; 
moderate perme- 
ability; ponding. 


High water table; 
rapid perme- 
ability in organic 
layer; unstable 
when wet; 
frequent flooding. 


Natural drainage 
is adequate. 


Slow permeability 
in subsoil, rapid 
permeability in 
substratum; 
high water 
table; ponding. 


Slow permeability; 
high water 
table; ponding. 


Natural drainage 
is adequate. 


Moderate available 
water capacity; 
moderately rapid 
permeability; soil 
blowing hazard; 
stones; slope. 


Very high available 
water capacity; 
moderate perme- 
ability; poorly 
drained. 


Very high available 
water capacity; 
rapid permeabil- 
ity; very poorly 
drained; soil 
blowing hazard. 


Very high available 
water capacity; 
moderate perme- 
ability. 


Moderate available 
water capacity; 
slow permeabil- 
ity; poorly 
drained. 


Moderate available 
water capacity; 
slow permeability; 
poorly drained; 
slow intake rate. 


Low available 
water capacity; 
moderately rapid 
permeability; 
soil blowing haz- 
ard; slope; stones. 


Terraces and 
diversions 


Slope is 1 to 12 per- 
cent; sandy; may 
be difficult to vege- 
tate; soil blowing 
hazard; sand or 
sand and gravel at 
a depth of 40 to 66 
inches; stones. 


Slope is 0 to 2 per- 
cent; poorly 
drained; frequent 
flooding. 


Slope is 0 to 2 per- 
cent; very poorly 
drained organic 
material. 


Slope is 0 to 6 
percent. 


Slope is 0 to 2 
percent; poorly 
drained; clayey 
subsoil. 


Slope is 0 to 2 per- 
cent; poorly 
drained; clayey 
subsoil. 


Slope is 1 to 15 per- 
cent; sandy; diffi- 
cult to vegetate; 
soil blowing haz- 
ard; complex 
slopes; stones. 


Soil series and 
map symbols 
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TABLE 11.—Soil features affecting water management—Continued 


Pond reservoir 
areas 


Dikes, levees, 
and other 
embankments 


Ripon? “ReB' 2s..--4-.-—- 
Ritchey: RhB2, RhC2, 
RhD2. 


Rock land and Ritchey: 
RkE. 


Rock outcrop: Ro —~----- 

Rodman: RsD, RsE ~~---- 

Rotamer: RtB2, RtC2, 
R+D2, RtE. 

St. Charles: ScA, ScB, 
§ceC2. 

Sisson: SnB, SnC2, SnD2 ._ 


Moderate perme- 
ability; fractured 
dolomite bedrock 
at a depth of 20 
to 40 inches; 
seepage. 


Moderate perme- 
ability; fractured 
dolomite bedrock 
at a depth of 10 
to 20 inches. 


Variable perme- 
ability; fractured 
dolomite bedrock 
at or near the 
surface; slope. 


Igneous bedrock at 
the surface; 
slope. 


Very rapid 
permeability. 


Moderate perme- 
ability; seepage; 
stones, 


Moderate perme- 
ability. 


Moderate perme- 
ability; slope. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; dolomite 
bedrock at a 
depth of 20 to 
40 inches. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; dolomite 
bedrock at a 
depth of 10 to 
20 inches. 


Dolomite bedrock 
at or near the 
surface; slope. 


Igneous bedrock at 
the surface; 
slope. 


Medium to high 
shear strength; 
high permeability 
of compacted soil 
material; 
seepage; piping 
hazard. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; seepage. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; stones 
in substratum; 
slope. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; slope. 


Drainage 
for crops 
and pasture 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 
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Irrigation 


Moderate available 
water capacity; 
moderate perme- 
ability; dolomite 
bedrock at a 
depth of 20 to 40 
inches; slope. 


Low available 
water capacity; 
moderate perme- 
ability; dolomite 
bedrock ata 
depth of 10 to 20 
inches; slope. 


Variable available 
water capacity 
and permeability; 
dolomite bedrock 
at or near the 
surface; slope. 


Igneous bedrock at 
the surface. 


Very low available 
water capacity ; 
very rapid perme- 
ability; gravelly 
sand and gravel 
at a depth of 8 to 
15 inches; stones. 


Moderate available 
water capacity; 
moderate perme- 
ability; slope; 
stones. 


High available 
water capacity; 
moderate perme- 
ability; slope. 


High available 
water capacity; 
moderate perme- 
ability; slope. 


Terraces and 
diversions 


Slope is 1 to 6 per- 
cent; dolomite 
bedrock at a depth 
of 20 to 40 inches; 
slope. 


Slope is 2 to 20 per- 
cent; dolomite 
bedrock at a depth 
of 10 to 20 inches; 
slope. 


Slope is 6 to 45 per- 
cent; dolomite 
bedrock at or near 
the surface; rock 
outcrop. 


Slope is 12 to 60 per- 
cent; igneous bed- 
rock at the surface. 


Slope is 6 to 35 per- 
cent; gravelly; 
sand and gravel at 
a depth of 8 to 15 
inches; stones. 


Slope is 2 to 30 per- 
cent; complex 
slopes; calcareous 
till at a depth of 
12 to 24 inches; 
stones. 


Slope is 0 to 12 
percent. 


Slope is 2 to 20 
percent, 
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SOIL SURVEY 


Soil series and 
map symbols 


Pond reservoir 
areas 


Dikes, levees, 
and other 
embankments 


Drainage 
for crops 
and pasture 


TABLE 11.—Soil features affecting water management—Continued 


Trrigation 


Terraces and 
diversions 


Tustin: TuB --------_~_ 
Urne: UrB, UrC2, UrD2 __ 
Willette: We ~-----.-~- 
Zittau: ZtA ------------ 


Rapid permeability 
in upper part of 
subsoil; slow 
permeability in 
lower part of 
subsoil and in 
substratum. 


Moderately rapid 
permeability ; 
weakly cemented 
sandstone at a 
depth of 20 to 
40 inches. 


Rapid permeability 
in organic layer; 
slow permeability 
in substratum; 
high water table. 


Rapid permeability 
in substratum; 
seasonal high 
water table. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; high 
shrink-swell 
potential in 
lower part of 
subsoil; piping 
in sand. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted soil 
material; piping 
hazard; thin 
layer over weakly 
cemented sand- 
stone bedrock. 


Organic layer 
compressible, 
hard to pack; 
low strength; 
substratum 
clayey, low to 
medium shear 
strength. 


Medium to low 
shear strength; 
medium to low 
permeability of 
compacted sub- 
soil material; 
high permeability 
of compacted 
substratum 
material; piping 
hazard; high 
shrink-swell 
potential. 


Natural drainage 
is adequate. 


Natural drainage 
is adequate. 


High water table; 
rapid perme- 
ability in organic 
layer; slow 
permeability in 
substratum; 
unstable when 
wet; frequent 
flooding. 


Slow permeability 
in subsoil, rapid 
permeability in 
substratum; 
seasonal high 
water table; 
ponding, 


Low available 
water capacity ; 
rapid permeabil- 
ity in upper part 
of subsoil, slow 
permeability in 
lower part of sub- 
soil; soil blowing 
hazard. 


Low available 
water capacity; 
moderately rapid 
permeability; soil 
blowing hazard. 


Very high available 
water capacity; 
rapid permeabil- 
ity; very poorly 
drained; soil 
blowing hazard. 


Moderate available 
water capacity; 
slow permeabil- 
ity; somewhat 
poorly drained. 


Slope is 1 to 6 per- 
cent; sandy; diffi- 
cult to vegetate; 
soil blowing haz- 
ard; clayey mate- 
rial at a depth of 
20 to 40 inches. 


Slope is 2 to 80 per- 
cent; sandy; soil 
blowing hazard; 
cemented sand- 
stone at, a depth of 
20 to 40 inches, 


Slope is 0 to 2 per- 
cent; very poorly 
drained organic 
material. 


Slope is 0 to 8 per- 
cent; somewhat 
poorly drained; 
clayey subsoil. 


The suitability of the soils as sources of road fill is 
rated by the terms good, fair, and poor, which have 
meanings approximately parallel to the terms slight, 
moderate, and severe. 

Following are explanations of some of the columns in 
tables 10 and 11. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into natural soil. The soil material between 
depths of 18 inches and 6 feet is evaluated. The soil 
properties considered are those that affect both absorp- 
tion of effluent and construction and operation of the 
system. Properties that effect absorption are perme- 
ability, depth to water table or rock, and susceptibility 
to flooding. Slope affects layout and construction and 
also the risk of soil erosion, lateral seepage, and down- 
slope flow of effluent. Large rocks or boulders increase 
construction costs (4). 


Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for 
bacteria to decompose the solids. A lagoon has a nearly 
level floor; its sides, or embankments, are of compacted 
soil material, The assumption is made that the em- 
bankment is compacted to medium density and that the 
pond is protected from flooding. Properties that affect 
the pond floor are permeability, organic-matter content, 
and slope, and if the floor needs to be leveled, depth to 
bedrock becomes important. The soil properties that 
affect the embankment are the engineering properties 
of the embankment material as interpreted from the 
Unified Soil Classification and the amounts of stones, if 
any, that influence the ease of excavation and compac- 
tion of the embankment material. 

Shallow excavations are those that require digging 
or trenching to a depth of less than 6 feet, for example, 
excavations for pipelines, sewer lines, phone and power 
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transmission lines, basements, open ditches, and ceme- 
teries. Desirable soil properties are good workability, 
moderate resistance to sloughing, gentle slopes, absence 
of rock outcrops or big stones, and freedom from flood- 
ing or a high water table. 

Dwellings, as rated in table 10, are not more than 
three stories high and are supported by foundation foot- 
ings placed in undisturbed soil. The features that affect 
the rating of a soil for dwellings are those that relate to 
capacity to support load and resist settlement under 
load, and those that relate to ease of excavation. Soil 
properties that affect capacity to support load are wet- 
ness, susceptibility to flooding, density, plasticity, tex- 
ture, and shrink-swell potential. Those that affect 
excavation are wetness, slope, depth to bedrock, and 
content of stones and rocks. 

Sanitary landfill is a method of disposing of refuse 
in dug trenches. The waste is spread in thin layers, com- 
pacted, and covered with soil throughout the disposal 
period (fig. 16). Landfill areas are subject to heavy 
vehicular traffic. Some soil properties that affect suit- 
ability for landfill are ease of excavation, hazard of 
polluting ground water, and trafficability. The best 
soils have moderately slow permeability, withstand 
heavy traffic, and are friable and easy to excavate. Un- 
less otherwise stated the ratings in table 10 apply only 
to a depth of about 6 feet, and ratings of shght or mod- 
erate may not be valid if trenches are to be much deeper 


Figure 16.—Sanitary landfill in an area of Kidder soils. The un- 
derlying sandy loam glacial till is a good filter for removing 
harmful wastes and preventing pollution of the ground water. 
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than that. For some soils, reliable predictions can be 
made to a depth of 10 or 15 feet; nevertheless, every site 
ha be investigated before it is selected for a land- 


Roads and streets, as rated in table 10, have an all- 
weather surface expected to carry automobile traffic 
all year. They have a subgrade of underlying soil mate- 
rial; a base of gravel, crushed rock, or soil material 
stabilized with lime or cement; and a flexible or rigid 
surface, commonly asphalt or concrete. These roads are 
graded to shed water and have ordinary provisions for 
drainage. They are built mainly from soil at hand, and 
most cuts and fills are less than 6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are load-supporting capacity, 
stability of the subgrade, and the workability and quan- 
tity of cut and fill material available. The AASHTO and 
Unified classifications of the soil material and the 
shrink-swell potential indicate traffic-supporting capac- 
ity. Wetness and flooding affect stability of the mate- 
rial. Slope, depth to hard rock, content of stones and 
rocks, and wetness affect ease of excavation and amount 
of cut and fill needed to reach an even grade. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect the predicted per- 
formance of soil after it has been placed in an embank- 
ment that has been properly compacted and provided 
with adequate drainage and the relative ease of ex 
cavating the material at borrow areas. 

Sand and gravel are used in great quantities in 
many kinds of construction. A soil rated as a good or 
fair source of sand or gravel generally has a layer at 
least 8 feet thick, the top of which is within a depth of 
5 feet. The ratings do not take into account thickness of 
overburden, location of the water table, or other factors 
that affect mining of the materials, and neither do they 
indicate quality of the deposit. 

Topsoil is used for topdressing an area where vegeta- 
tion is to be established and maintained. Suitability is 
affected mainly by ease of working and spreading the 
soil material, as in preparing a seedbed; natural fertil- 
ity of the material or plant response when fertilizer is 
added to the soil; and absence of substances toxic to 
plants. Texture of the soil material and its content of 
stone fragments also affect suitability. Also considered 
in-the ratings is damage that can result at the site from 
which topsoil is taken. 

Pond reservoir areas, as described in table 11, hold 
water behind a dam or embankment. Soils suitable for 
pond reservoir areas have low seepage, which is related 
to their permeability and depth to fractured or perme- 
able bedrock or other permeable material. 

Dikes, levees, and other embankments require soil 
material resistant to seepage and piping and of favor- 
able stability, shrink-swell potential, shear strength, 
and compactibility. Stones or organic material in a soil 
are among factors that are unfavorable. 

Drainage for crops and pasture is affected by the per- 
meability, texture, and structure of the soil; depth 
to claypan, rock, or other layers that influence rate 
of water movement; depth to the water table; slope; 
stability in ditchbanks; susceptibility to flooding; alka- 
linity; and availability of outlets for drainage. 

Irrigation of a soil is affected by such features as 
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slope; susceptibility to flooding by streams, water ero- 
sion, or soil blowing; soil texture; content of stones; 
depth of root zone; rate of water intake at the surface; 
permeability of soil layers below the surface layer that 
restrict movement of water; amount of water held 
available to plants; and need for drainage, or depth to 
water table or bedrock. 

Terraces and diversions are embankments, or ridges, 
constructed across the slope to intercept runoff so that 
it soaks into the soil or flows slowly to a prepared out- 
let. Features that affect suitability of a soil for terraces 
are uniformity and steepness of slope; depth to bed- 
rock or other unfavorable material; presence of stones; 
permeability; and resistance to water erosion, soil slip- 
ping, and soil blowing. A soil suitable for these 
structures has outlets for runoff and is not difficult to 
vegetate. 


Soil test data 


Table 12 contains engineering test data for some of 
the major soil series in the county. The tests were 
made to help evaluate the soils for engineering pur- 
poses. The engineering classifications are based on 
data obtained by mechanical analyses and by tests to 
determine liquid limit and plastic limit. The mechan- 
ical analyses were made by combined sieve and hy- 
drometer methods. 

Moisture-density data are important in earthwork. 
If a soil material is compacted at successively higher 
moisture content, assuming that the compactive effort 
remains constant, the density of the compacted ma- 
terial increases until the optimum morsture content 
is reached. After that density decreases with increase 
in moisture content. The highest dry density ob- 
tained in the compactive test is termed maximum dry 
density. As a rule, maximum strength of earthwork is 
obtained if the soil is compacted to the maximum dry 
density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material, as explained for table 9. 


Formation and Classification of Soils 


This section discusses the factors of soil formation 
and the differentiation of soil horizons. The current 
system of classifying soils is defined, and the soils of 
the county are classified according to that system. 


Factors of Soil Formation 


The factors that determine the kind of soil that 
forms at any given point are composition of the 
parent material; the climate under which the soil ma- 
terial has accumulated and weathered; the plant and 
animal life on and in the soil; the relief, or lay of the 
land; and the length of time the forces of soil forma- 
tion have acted on the soil material. 

Climate and plant and animal life, chiefly plants, 
are active factors of soil formation. They alter the 
accumulated material and bring about the develop- 
ment of genetically related horizons. The effects of 
climate and plant and animal life are conditioned by 
relief. The parent material also affects the kind of 
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profile that can be formed and, in extreme cases, deter- 
mines it almost entirely. Finally, time is needed to 
change the parent material into a soil. Usually, a long 
time is required for the development of distinct hori- 
ZONS. 

The factors of soil formation are so closely inter- 
related that few generalizations can be made regard- 
ing the effect of any one factor unless conditions are 
specified for the other four. 


Parent material 


Parent material is the unconsolidated mass from 
which a soil forms. It largely determines the chemical 
and mineralogical composition of the soil. 

Most of the soils in Green Lake County are derived 
from parent materials that are a direct or indirect 
result of the glacier. Even the soils that formed in 
material weathered over bedrock show some glacial 
influence in the rounded pebbles of mixed origin that 
they contain. Examples are Knowles and Ritchey soils 
that are on dolomite ridges and side slopes in the 
southern and eastern parts of the county. Adrian, 
Edwards, Houghton, Palms, and Willette soils that 
formed in decomposed vegetation and have very poor 
drainage result from the damming of earlier drain- 
ageways by glacial debris. 

Glacial till, windblown silt, windblown sand, and 
lacustrine deposits are the most common parent ma- 
terials. Glacial outwash, alluvium, colluvium, and 
residium from dolomite and sandstone are less com- 
mon parent materials. 

Glacial till is unstratified, unsorted glacial debris 
composed of clay, silt, sand, gravel, and boulders. This 
material underlies most of the well-drained soils ex- 
cept those in the northwestern part of the county. 

There are two dominant kinds of till in Green Lake 
County. The most common till is gravelly sandy loam 
that is of mixed mineralogy. This till has two color 
phases, which probably represent different stages of 
glaciation. One color phase is yellowish brown moist, 
and the other is brown or reddish brown. The brown 
and reddish-brown till is probably associated with the 
Valders substage of glaciation and is the material 
pushed into the county during the last period of 
glaciation. Other than the difference in color, both 
tills are alike and contain 5 to 85 percent coarse frag- 
ments. Igneous boulders as much as 4 feet in diameter 
are not uncommon. Stone fences, which are made from 
the coarse fragments left in the surface layer by the 
glacier, are common in the areas underlain by glacial 
till. Some stony areas have never been cleared for 
cultivation. 

Most of the till is gravelly sandy loam, but in some 
areas in the western part of the county it is gravelly 
loamy sand or loamy sand. Kidder, Lapeer, Mecan, and 
Rotamer soils commonly formed in this kind of till. 

The other kind of till dominant in Green Lake 
County is very gravelly sandy loam. This till is mostly 
dolomite fragments and contains 30 to 60 percent 
coarse fragments. It has a high calcium carbonate 
equivalent. The angular dolomite fragments were 
gouged by the glacier from the underlying dolomite 
bedrock and probably never were moved far from the 
bedrock source. This till is limited to the high plain 
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in the southeastern part of the county. The lower sub- 
soil of LeRoy, Lomira, Markesan, and Mendota soils 
formed in this kind of till. 

Windblown silt mantles the high plain in the south- 
eastern part of the county. Some of the best soils 
formed in windblown silt and the underlying glacial 
till. Dodge, Lomira, Mendota, Plano, and St. Charles 
soils commonly formed in these silts. 

Windblown sands from the central sand plain of 
Wisconsin are common in the western parts of the 
county. This sand mantle extends into some parts of 
eastern Green Lake County, where it generally 
mantles an earlier soil that formed in glacial till. The 
sand is mostly fine and medium size sand, which indi- 
cates the distance that it has been blown from its 
source. The finer the particle size, the more readily it 
can be moved by the wind. This gradation in sand 
size is even noticeable going from west to east in Green 
Lake County. It is especially noticeable on the 
western margin of the high plain. The sand particles 
were evidently too heavy to reach the highest part of 
the plain, but approach silt size along its margin. 
Gotham and Oakville soils commonly formed in thick 
deposits of windblown sands. Okee soils formed in 
windblown sands mantling glacial till. 

Lacustrine deposits consist mostly of stratified silt 
and fine sand, although there are some clayey de- 
posits in the northern part of the county. These are 
sedimentary deposits that were laid down in the still 
water of old glacial lakes. Colwood, Kibbie, and Sisson 
soils commonly formed in stratified silt and fine sand, 
Poy and Zittau soils formed in clayey deposits over 
sands, and Briggsville, Manawa, and Poygan soils 
formed in clayey lacustrine deposits. 

Glacial outwash is material deposited by water 
flowing from the melting glacier. The most valuable 
deposits are stratified sand and gravel (fig. 17). Much 
of the outwash in this county, however, is sandy and 
contains little or no gravel. Actually, it is difficult to 
assign a mode of origin to the sandy deposits that 
contain a small amount of gravel. Such sandy deposits 
generally show little evidence of stratification but 
contain too much gravel to be considered of windblown 
or lacustrine origin. The sandy deposits in most of the 
western part of the county probably have been re- 
worked many times by glacial action. 

Alluvial and colluvial deposits are of recent origin 
and the soils that formed in them do not have dis- 
tinct horizons. These materials range from silty to 
sandy in texture and are deposited on stream bottoms 
and foot slopes by stream floods or local wash of soil 
materials from higher positions on the landscape. An 
example of alluvial deposits is Alluvial land, wet. 
Included in mapping the Joy, Ossian, and Plano soils 
are areas along natural drainageways that have 15 
to 40 inches of silty alluvium and colluvium overlying 
a buried soil. 

Residuum from weathered bedrock is another parent 
material. The two kinds of bedrock are dolomite and 
sandstone, The dolomite weathers to a firm and 
plastic, clayey residuum. This layer is thin or lacking 
in most places in Green Lake County because much of 
it was removed by the glacier, and since glaciation 
there has not been sufficient time for further weather- 
ing. In most places in the county the soils overlying 


Figure 17.—Gravel pit that exposes stratified sand and gravel. 


dolomite formed in windblown silts and glacial till 
and only a thin layer of residuum over the dolomite. 
Dolomite lies under the high plain in the southeastern 
part of the county and is exposed in many of the steep 
breaks or escarpments in this area. Isolated remnants 
of this dolomite cap are in all sections of the county 
except the northwestern corner. In most places the 
dolomite is covered by glacial till. Knowles, Ripon, and 
Ritchey soils are underlain by dolomite within a depth 
of 40 inches. 

Sandstone weathers to sandy loam, loamy sand, or 
sand. In Green Lake County dolomite overlies the 
sandstone. The dolomite cap is quite hard and resists 
weathering, but the sandstone is relatively soft. Where 
the forces of geologic erosion have cut through the 
dolomite, the sandstone has also been completely re- 
moved or deep valleys have been cut. Green Lake, the 
deepest lake in Wisconsin, and Lake Puckaway were 
once connected and were part of a large glacial drain- 
eeewny that has cut deeply into the sandstone bed- 
rock. 

Much of the loose sand in Green Lake County prob- 
ably resulted from the grinding action of glacial ice 
on exposed sandstone. The acreage of soils that formed 
in sandstone residuum is not large because this bed- 
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TABLE 12.—Hngineering 


[Tests performed by Wisconsin Department 


Soil name and location 


Parent material 


Boyer loamy fine sand: 
NEY%SEY“SEY, sec. 25, T. 16 N., R. 
11 E. (Modal profile) 


Briggsville silt loam: 
NWU*NEUNES sec. 2, T.17N., RB. 
13 E. (Modal profile) 


Colwood silt loam: 
NEUSWY’NWS4 see. 15, T. 16 N., R. 
18 E. (Modal profile) 


Dodge silt loam: 
SWU%SWU4SEM sec. 6, T. 15 N., R. 
18 E. (Modal profile) 


Friesland loam: 
SWUSWUNW% sec. 19, T. 15 N., R. 
18 E. (Modal profile) 


Kidder fine sandy loam: 
NW 4NEXUSES sec. 38, T. 14 N,, R. 
11 E. (Modal profile) 


Lapeer loamy fine sand: 
NEUSWUNEY sec, 24, T. 16 N., R. 
11 E. (Modal profile) 


Mecan loamy fine sand: 
SEUYSWUNW: see. 33, T.15 N., R. 
11 E. (Modal profile) 


Okee loamy fine san 
SW UNUUSWik sec. 26,T.16N., R. 
11 E. (Modal profile) 


Ossian silt loam: 
SEYSEUNES sec. 14, T. 14.N,, R. 
18 E. (The subsoil contains more clay 
than normal for the series.) 


Plano silt loam: 
NWX%SEUSEY sec. 11, T. 15 N., R. 
18 E. (The underlying till contains more 
gravel than normal for the series.) 


Poy silty clay loam: 
SEYNWUNEY sec. 11, T. 17 N., R. 
13 E. (Modal profile) 


Poygan silty clay loam: 
SEYNEUNEY sec. 1, T. 17 N,, R. 
18 E. (Modal profile) 


Loamy drift and strati- 
fied sand and gravel. 


Stratified clayey and 
loamy lacustrine ma- 
terial. 


Stratified loamy and 
sandy lacustrine ma- 
terial. 


Loess and gravelly sandy 
loam glacial till. 


Loamy drift, silt loam 
aeolian material and 
gravelly sandy loam 
glacial till. 


Loamy drift and gravelly 
sandy loam glacial till. 


Sandy and loamy drift 
and gravelly sandy 
loam glacial till. 


Sandy and loamy drift 
and gravelly loamy 
sand glacial till. 


Aeolian sand, loamy 
drift, and gravelly 
sandy loam glacial till. 


Loamy drift and caleare- 
ous silt loam. 


Loess and very gravelly 
sandy loam glacial till. 


Loamy and clayey de- 
posits underlain by fine 
sand, 


Loamy and clayey lacus- 
trine deposits. 


Depth 


Moisture-density * Mechanical analysis ? 
oe ee than 3 
2 inches passing sieve-— 
~~ Optimum . . 
en ety moisture Ty 
lin % in % in 
Lb per cu Pet 
ft 
bet a ae 100 96 
eee eee eee 87 81 73 
970}; & A” eee | pawseety NOUIEEae 
Berea eet eee | | 89) a7 | 30 


135.2 7.9 95 94 91 
ener oer: omen eae 94 93 91 
Seee ene ee KeDTaeE Oe 86 85 81 
. 3 133.0) 7.7) S92 | 90 | 8B” 
pee eae 99 99 96 
eae 1336| 71)  98|  97| 94 
Deena Herre Fee 7% | 66] 61 
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test data 


of Transportation, Division of Highways] 


Mechanical analysis —Continued Classification 
Percentage less than 3 inches passing sieve— : -_ Pe ee 
Continued Percentage smaller than ane pee 
AASHTO® | Unified 
No.4 No. 10 No. 40 No, 200 
(4.7mm) | (2.0mm) | (0.42 mm) | (0.074 mm) 0.05 mm 0.005 mm | 0.002 mm 
Pet 
92 86 67 23 22 18 11 19.2 3.8 | A-2-4(0) sM 
69 64 49 2 2 1 2 it] eee ere °NP A-1-b (0) SP 
eee eee eeccoseee 100 97 97 17 49 61.0 35.6 | A-7-6(20) | CH 
Seeueoesoe 100 99 94 94 17 51 58.1 82.1 | A-7-6 (20) CH 
See ees, 100 98 68 64 34 28 86.8 20.2 | A-6-(11) CL 
ewe 100 98 83 81 34 18 25.6 8.7 | A-4-(8) CL 
Seeders 100 95 57 52 82 27 33.8 17.8 | A-6(7) CL 
75 69 62 83 28 9 a NP A-2-4(0) SM 
Beet tl 100 99 65 57 17 18 18.8 2.4 | A-4-(6) ML 
eee. ae een 100 97 92 82 24 87.9 17.5 | A-6—(11) CL 
82 76 66 25 20 5 Sc eooesoees. NP A-2-4 (0) SM 
Bese bee ce 100 94 39 38 23 19 22.9 8.7 | A-4(1) SC 
89 88 79 35 32 11 8. eee NP | A-2-4(0) SM 
90 89 80 31 25 11 (3 eee NP A-2-4 (0) SM 
78 76 69 21 19 8 G |oee22 as NP | A-2-4(0) SM 
Bi etaceaelaeatee 100 92 43 Al 18 15 21.4 7.1 | A-4(2 SC-SM 
86 85 77 22 19 8 6. eee NP A-2-4 (0) 
93 91 82 12 10 5 Os anew oe Se NP A-2-4 (0) SP-SM 
eee see 100 92 29 27 16 14. |S NP A-2-4 (0) 
91 89 81 29 27 10 i | eerie NP A-2-4 (0) SM 
ee reer eae eee? 100 99 98 47 38 54.6 29.8 | A-7-6(19) | CH 
tices tareaieee estan 100 99 97 94 31 24 88.5 16.5 | A-6-(11) cL 
eee eee ert a (oe wes ere 100 99 96 33 26 38.0 15.4 | A-6(10) CL 
39 30 22 11 9 2 Pi a re NP A~1-2 (0) GP-GM 
Sie 100 99 86 84 69 59 66.5 42.3 | A-7-6(20) | CH 
eee eeeteree 100 99 91 88 79 70 72.0 47.9 | A~7T-6(20) | CH 
eeSee ese | 100 99 89 88 70 50 51.8 31.2 | A-7-6(18) | CH 
el eae 1 100 99 89 88 64 37 43.6 24.6 | A~7-6(15) | CL 
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Moisture-density * Mechanical analysis ? 
Percentage less than 8 
Soil name and location Parent material Depth | yaximum ee inches passing sieve~— 
ptimum 
pce moisture 
lin % in 3% in 
In Lb per cu Pet 
ft 
Sisson loam: Stratified loamy and D284. fon ee | oe a eee 
SW%SWUSW% sec. 28, T. 16 N., R. sandy lacustrine 39-60 122.5 PA! Voeee pee 
13 E. (Modal profile) material. 
Zittau silty clay loam: Loamy and clayey de- 13-24 
NEY“NEYSWY, sec. 3, T. 17 N,, RB. posits underlain by 30-42 
13 E. (Modal profile) aye fine sand and 
sand. 


1 Based on AASHTO Designation T 99-57, Method A (1). 


* Mechanical analysis according to the AASHTO Designation T 88-57 (1). Results by this procedure may differ somewhat from 
the results obtained by the Soil Survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine 
material is analyzed by hydrometer method, and the various grain-size fractions are calculated on the basis of all material up to 
and including that 3 inches in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and 
the material coarser than 2 millimeters in diameter is excluded from the calculation of grain-size fractions. The mechanical analyses 
data in this table are not suitable for use in naming textural classes of soil. 


rock is deeply mantled by glacial deposits in most 
places. Isolated escarpments of sandstone, generally on 
the lower positions below dolomite escarpments, are 
scattered throughout the county. Gotham, sandstone 
substratum, and Urne soils were derived from or are 
underlain by sandstone. Most of the acreage of these 
soils is in the southwestern part of the county. 

Organic matter is the parent material for numer- 
ous soils in the county. It mainly consists of sedges, 
reeds, and grasses in various stages of decomposition. 
Adrian and Palms soils are representative of soils 
that formed in 16 to 50 inches of organic material 
overlying mineral soil material. Houghton soils formed 
in more than 50 inches of organic material. Edwards 
soils formed in 16 to 50 inches of organic material 
overlying marl. 

An important fact about the soils in Green Lake 
County is that many of them formed in two or more 
parent materials. It is also important that the mode 
of origin of much of the sandy sediment in the western 
part of the county is difficult to determine. The Grell- 
ton soil formed in three parent materials; the upper 
part formed in a loamy mantle, the middle part in 
windblown silt, and the lower part in gravelly sandy 
loam glacial till. 


Climate 


Climate affects soil formation through the moisture 
and heat it contributes to an environment. It has a 
direct effect on the weathering of rocks and the altera- 
tion of parent material through the mechanical action 
of freezing and thawing and the chemical action gen- 
erated by the leaching of water. Climate has an in- 
oe effect through its influence on plant and animal 
life. 

Differences in climate within the survey area are 


too smal] to have any great effect on differences in the 
soils. The area is within a climatic zoné, however, 
where both prairie vegetation and woodland vegeta- 
tion are competing for dominance in the soil-plant 
regime. Mendota and Plano soils are representative of 
soils that formed under grassland vegetation. They 
have a thick, dark-colored surface layer. Dodge, Kid- 
der, and Lapeer soils formed under woodland vegeta- 
tion and lack the thick, dark-colored surface layer. 


Plant and animal life 


Plants and animals in and on the soil provide or- 
ganic matter and mix the soil material. They bring 
plant nutrients from the lower horizons to the upper 
horizons. 

The influence of different kinds of vegetation on the 
formation of soils is shown by the differences in color 
between soils that formed under woods and those that 
formed under prairie grasses. Kidder soils formed 
under woods and have a lighter colored or thinner, 
dark-colored surface layer and are generally more acid 
than those formed under grass. Plano soils formed 
under grass and have a thick, dark-colored surface 
layer. Soil that formed under grass accumulate more 
organic matter and retain it longer than soils that 
formed under trees. The humus contributes to their 
darker color. Soils that formed in places where the 
vegetation is a mixture of trees and grasses generally 
Ben characteristics of both woodland and prairie 
soils. 

Man’s activities have been so important that he is 
often referred to as the sixth soil-forming factor. 
During the past 125 years, man has influenced the 
soils by disturbing and altering the natural soil-forming 
processes. He has greatly altered the original condition 
of many soils by clearing, burning, and cultivating. 
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Mechanical analysis °—Continued Classification 
Percentage less than 3 inches passing sieve— Percents ae 8 
F ge smaller than— Liquid Plasticity 
Continued limit * index # 
AASHTO ® | Unified 
No. 4 No. 10 No. 40 No, 200 
(4.7mm) | (2.0mm) | (0.42mm) |(0.074mm)| 9-05 mm | 0.005 mm | 0.002 mm 
Pet 
bc hae Eas 100 95 48 44 26 ai 27.6 11.6 ; A-6-(8) SC 
dao ceca 100 99 90 81 28 138 19.8 2.6 | A-4-(8) ML 
tos 100 99 91 91 87 79 87.7 58.1 | A-7-6(20) | CH 
ee 100 95 15 14 12 sh i eee NP A~2-4 (0) SM 


* Based on AASHTO Designation T 89-60 (1). 


“Based on AASHTO Designation T 90-56 and AASHTO Designation T 91-54 (1). 


5 Based on AASHTO Designation M 145-59 (7). 
*NP means nonplastie. 


Man has contributed to accelerated erosion by repeat- 
edly removing pliant cover from terraces and uplands. 
He has often contributed to loss of organic matter 
through overcultivation and has reduced the infiltra- 
tion rate. He has changed the loose porous surface 
layer to clods through overcultivation and the use of 
heavy equipment. 

Where good management and suitable crop rota- 
tions have been used, the soil has not been harmed 
and crop yields have gradually increased. Additions 
of animal manure and the growth of grasses such as 
bromegrass have increased the organic-matter content 
of the surface layer and upper part of the subsoil 
beyond the level in virgin woodland soils. 

Man has altered the natural acidity of the soils by 
liming. The lime has not only improved plant growth 
but has created a more favorable environment for soil 
bacteria. The increased bacterial action, in turn, has 
hastened the decomposition of organic matter that 
darkens the cultivated part of many soils. 

Man has also applied fertilizer to increase the 
supply of plant nutrients. He has grown alfalfa, which 
with its long taproot transfers calcium and other 
plant food elements from the lower part of the sub- 
soil and the substratum to the surface layer. 

Man has improved drainage by constructing water- 
ways and building water control structures. Drainage 
of wetlands has permitted cultivation of many high- 
potential soils but has contributed to a general lower- 
ing of the water table throughout the area. 

Evidence of man’s activity can be seen in areas 
where the surface layer is now mostly brown subsoil. 
This soil loss is also apparent in the over-thickened 
surface layer on foot slopes and along natural drain- 
ageways, where sediments washed from the surround- 
ing soils are 2 to 8 feet or more thick. Included in 


mapping the Joy, Ossian, and Plano soils were areas 
of soils that formed in sediments overlying older, 
buried soils. 

Other changes caused by man’s manipulation of the 
soil and landscape include the tendency towards more 
flash flooding where woodland cover is removed from 
the more sloping soils of the watershed; rapid filling 
of lakes and reservoirs with sediments; contamination 
of ground water with sewage effluent and fertilizer 
elements, especially nitrates; and the general effect of 
pesticides on soil organisms and ground water. All of 
man’s activities affect the soil in some way, but some 
of the changes will not be evident for many years. 


Relief 


The hills, valleys, benches, and plains of Green Lake 
County are results of the work of rains, rivers, winds, 
glacial ice, and glacial meltwater over long periods of 
time. Where bedrock controls the topography, the resis- 
tance or lack of resistance of the underlying rocks has 
determined the relief. Relief, in turn, influences soil 
formation by controlling drainage, runoff, and other 
direct or indirect effects of water, including erosion. 
In many places the relief of a given soil can be corre- 
lated closely with the drainage; the thickness and or- 
ganic-matter content of the Al horizon; the depth of 
the solum; and the differentiation of horizons in the 
soil profile. 

In Green Lake County the surface layer is generally 
light colored on more sloping soils and successively 
darker and thicker on the more gently sloping soils and 
in areas where the slope changes from convex to con- 
cave, Runoff is slower where the slopes are more gentle, 
and consequently more water soaks into the soil. As a 
result, plants grow better on the gentler slopes and 
more organic matter accumulates in the Al horizon. 
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The relationship of relief to soil formation is shown 
by the general pattern of thin, steep soils and of pro- 
gressively better developed, deeper soils that have gent- 
ler slopes. The deeper soils contain more clay in the 
subsoil than the thin, immature soils. Boyer and 
Rodman soils show the influence of relief on soil 
development. These soils formed in the same kind of 
parent material, but the generally more sloping Rod- 
man soils lack the clay accumulation and well-defined 
structure in the B horizon that is characteristic of the 
deeper, more gently sloping Boyer soils. ; 

Drainage characteristics are generally reflected in 
the color, degree, and kind of mottling or gleying in 
the soil profile. Well-drained Dodge, Griswold, and Kid- 
der soils are mottle-free throughout the solum. Fries- 
land, Grellton, and Plano soils are well drained and 
moderately well drained. Many of the nearly level and 
gently sloping soils of these series have mottles in the 
lower part of the B horizon, 

Joy, Kibbie, and Manawa soils are representative of 
the somewhat poorly drained soils in the county. They 
are mottled throughout the B and C horizons. Barry, 
Colwood, Marshan, and Ossian soils are representative 
of the poorly drained soils in the county. They are gen- 
erally mottled in the A horizon and gleyed in the B and 
C horizons. 

Time 

Time has had some effect on differences among the 
soils of the survey area. Soils of the alluvial plains, for 
example, do not have distinct horizons, because the soil 
material has not been in place long enough for the soil- 
forming processes to take full effect. Well-drained soils 
that formed in glacial till and in windblown silts, on the 
other hand, have well-defined horizons as the result of 
processes that have been active for thousands of years. 
In some soils, such as the Joy, Ossian, and Plano soils 
along natural drainageways, new material is added to 
the surface from time to time and covers an older soil. 
This material has not been in place long enough for dis- 
tinct horizons to have formed. 


Horizon Differentiation 


A combination of basic processes is responsible for 
horizon differentiation. All soils have at least the poten- 
tial for these processes. There are four main processes, 
gains, losses, transfers, and transformations, and they 
generally do not act alone. Some changes promote 
horizon differentiation and others retard or offset hori- 
zon differentiation. The balance among changes deter- 
mines the nature of the soil at any given point. 

An example of how these soil-forming processes in- 
teract can be seen in the Plano soils. The parent ma- 
terial of these soils was calcareous gravelly sandy loam 
till and windblown silt. The silt was probably deposited 
over the till during and after the glacial period. Because 
these soils are high on the landscape and are underlain 
by porous till, they are well drained and moderately 
well drained. The climate was favorable for the growth 
of plants. Plants and animals contributed to the accu- 
mulation of organic matter and organic acids, and they 
mixed the soil to some extent. These processes acceler- 
ated as more and higher forms of organisms grew in 
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the soil and produced a greater volume of organic resi- 
due and acids. 

Free lime in the soil material gradually dissolved and 
was moved downward by percolating waters into the 
lower part of the soil. As water continued to move down- 
ward through the soil, suspended particles of clay also 
were translocated. As a result, the Plano soil has more 
clay in the lower part of the silty layer and the upper 
part of the glacial till than in other parts. While clay 
was being moved downward in the soil, organic matter 
in various stages of decomposition was accumulating on 
or near the surface. The decomposed organic matter 
pave the surface layer a darker color than it originally 

ad. 

While these changes were occurring in the silty part 
of the soil, the loamy lower part was forming in till of 
mixed minerology that contained a significant amount 
of dolomite fragments. Chemical weathering of the dol- 
omite and other weatherable minerals gradually 
changed this layer to a mixture of gravel and heavy 
sandy loam, Oxidized iron, which occurs as impurities 
in the dolomite, gives this layer a darker color than the 
underlying unweathered till. 

As a result of these soil-forming processes, the Plano 
soils now have a surface layer of silt loam and a subsoil 
that is silty clay loam in the upper part and is dark- 
brown heavy sandy loam in the lower part. These soils 
are underlain at a depth of about 58 inches by unweath- 
ered, moderately alkaline till that has changed little 
since it was deposited by the glacier. 

Processes that took place in the formation of Plano 
soils were gains of organic matter in the surface layer, 
loss of clay from the upper part of the soil and subse- 
quent transfer to the lower part of the profile, and 
transformation of iron compounds in the lower part of 
the subsoil. 

All these processes are active in all soils of the survey 
area. In Green Lake County, the kinds of parent ma- 
terial and relief have, to a great extent, determined the 
kinds of processes that are dominant in the formation 
ee all ae soils, and they have caused differences among 

e soils. 


Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics. Classification en- 
ables us to assemble knowledge about the soils, to see 
their relationship to one another and to the whole en- 
vironment, and to develop principles that help us to 
understand their behavior and their response to ma- 
nipulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land, 

The narrow categories of classification, such as 
those used in detailed soil surveys, allow us to organize 
and apply knowledge about soils in managing farms, 
fields, and woodlands; in developing rural areas; in en- 
gineering work; and in many other ways. Soils are 
placed in broad classes to facilitate study and compari- 
son in large areas such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
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readers interested in developments of the current 
system should search the latest literature available 
(20, 22). 

The current system of classification has six catego- 
ries. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and ser- 
ies. In this system the criteria used as a basis for classi- 
fication are soil properties that are observable and 
measurable. The properties are chosen, however, so 
that the soils of similar genesis, or mode of origin, are 
grouped. The same property or subdivisions of this 
property may be used in several different categories. 
In table 13, the soil series of Green Lake County are 
placed in four categories of the current system. Classes 
of the current system are briefly defined in the follow- 
ing paragraphs. 

ORDER. Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
Three exceptions to this are the Entisols, Histosols, and 
Vertisols which occur in many different climates. Each 
order is named with a word of three or four syllables 
ending in sol (Moll-i-sol). 

SUBORDER. Each order is divided into suborders 
that are based primarily on those soil characteristics 
that seem to produce classes with the greatest genetic 
similarity. The suborders narrow the broad climatic 
range permitted in the orders. The soil properties used 
to separate suborders are mainly those that reflect 
either the presence or absence of a water table at a 
shallow depth, soil climate, the accumulation of clay, 
iron, or organic carbon in the upper solum, cracking of 
soils caused by a decrease in soil moisture, and fine 
stratification. The names of suborders have two syl- 
lables. The last syllable indicates the order. An example 
is Aquoll (Aqu, meaning water or wet, and oll, from 
Mollisol). 

GREAT GROUP. Soil suborders are separated into 
great groups on the basis of uniformity in the kinds 
and sequence of soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
carbonates, and other constituents have accumulated or 
have been removed; and those that have pans that in- 
terfere with growth of roots, movement of water, or 
both. Some features used are soil acidity, soil climate, 
soil composition, and soil color. The names of great 
groups have three or four syllables and are made by 
adding a prefix to the name of the suborder. An ex- 
ample is Haplaquoll (Hapl, meaning simple horizons, 
aqu for wetness or water, and oll, from Mollisols). 

SUBGROUP. Great groups are divided into sub- 
groups, one representing the central (typic) segment 
of the group, and others called intergrades that have 
properties of the group and also one or more properties 
of another great group, suborder, or order. Other sub- 
groups may have soil properties unlike those of any 
other great group, suborder, or order. The names of 
subgroups are derived by placing one or more adjectives 
before the name of the great group. An example is Typic 
Haplaquolls (a typical Haplaquoll). 

FAMILY. Soil families are separated within a sub- 
group primarily on the basis of properties important 
to the growth of plants or to the behavior of soils when 
used for engineering. Among the properties considered 
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are texture, mineralogy, reaction, soil temperature, 
permeability, soil depth, and consistence. A family 
name consists of a series of adjectives preceding the 
subgroup name, The adjectives are the class names for 
texture, mineralogy, and so on, that are used as family 
differentiae (see table 18). An example is the coarse- 
loamy, mixed, mesic family of Typic Haplaquolls. 


Environmental Factors Affecting 
Soil Use 


This section gives information about the main fea- 
tures that affect the use and management of the soils 
of Green Lake County. It briefly explains those features 
that affect the existing and potential use of soils for 
farming and other purposes, such as the geology and 
underlying material and the climate of the county. 
There is also a brief discussion of trends in soil use. 


Relief and Drainage 


Green Lake County is about 75 percent uplands, 18 
percent wetlands, and 7 percent water. Green Lake, 
Lake Puckaway, Grand River Marsh, and Fox River 
make up about 95 percent of the surface water acreage. 
The high plain or plateau in the southeastern part of 
the county has an average elevation of about 1,000 feet 
above sea level and is an area of mostly nearly level and 
gently sloping, well-drained soils. The northwestern 
part of the county has an average elevation ranging 
from 760 to 800 feet and is an area of mostly nearly 
level and gently sloping sandy soils and marsh. The rest 
of the county consists of knolls and valleys that have an 
average elevation of 800 to about 900 feet. This section 
of the county has a complex pattern of soil drainage 
and ranges from very poorly drained to excessively 
drained. 


Geology and Underlying Material 


The high plain or plateau in the southeastern part of 
the county is underlain by dolomite and sandstone. Dol- 
omite is the upper bedrock layer and is within a few 
feet of the surface in many places. 

There are a number of small quarries of dolomite. 
The smaller, earlier quarries were for building mate- 
rials and possibly for agricultural lime. One large 
quarry in Mackford Township is used as a source of 
crushed dolomite for highway construction. 

Natural crevices and fissures in the dolomite are the 
result of physical stress and chemical weathering. The 
crevices cause problems in certain uses of the soils un- 
derlain by dolomite. An example is the danger of ground 
water pollution when unfiltered septic tank effluent 
moves down these crevices. The use of soils underlain 
oe for absorption filter fields is severely lim- 
ited. 

There is also a danger of ground water contamination 
through sinkholes in the underlying dolomite. These 
sinkholes are scattered throughout the southeastern 
part of the county and are often associated with Plano 
soils. Plano soils formed in windblown silts and glacial 
till, but in some areas of Green Lake County they are 
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TABLE 138.—Classification of soil series 


Series 


Family 


Colwood 
Dodge 
Edwards 
Friesland 
Gotham 
Granby 
Granby, clayey subsoil variant _— 
Granby, loamy subsoil] variant — 
Grellton 
Griswold 


Manawa 
Marcellon * 
Markesan 
Marshan 

Mecan 
Mendota 


Willette 


Sandy or sandy-skeletal, mixed, evic, mesic 
Fine-loamy, mixed, mesic 
Coarse-loamy, mixed, mesic 
Mixed, mesic 
Fine, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Marly, euic, mesic 
Fine-loamy, mixed, mesic 
Sandy, mixed, mesic 
Sandy, mixed, mesic 
Sandy over clayey, mixed, mesic 
Sandy over loamy, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-loamy, mixed, mesic 
Euic, mesic 
Fine-silty, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Coarse-loamy, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Fine, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic. 
Coarse-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Mixed, mesic 
Loamy, mixed, mesic 
Coarse-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Loamy, ecuic, mesic 
Fine-silty, mixed, mesic 
Fine over sandy or sandy-skeletal, mixed, mesic 
Fine, mixed, mesic 
Sandy, mixed, mesic 
Fine-silty, mixed, mesic ~~ 
Loamy, mixed, mesic 
Sandy-skeletal, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-silty, mixed, mesic 
Fine-loamy, mixed, mesic 
Clayey, mixed, mesic 
Coarse-loamy, mixed, mesic 
Clayey, illitic, euic, mesic 
Clayey over sandy or sandy-skeletal, mixed, mesic ~~~ 


Subgroup Order 
Terric Medisaprists -----. Histosols. 
Typic Argiaquolls --_---- Mollisols. 
Typic Hapludalfs ----____ Alfisols. 
Aquic Udipsamments ~---| Entisols. 
Typic Hapludalfs ~--_--_ Alfisols. 
Typic Haplaquolls _-.---_ Mollisols. 
Typic Hapludalfs _____-__ Alfisols. 
Limnic Medisaprists ----_ Histosols. 
Typic Argiudolls ____---_ Mollisols. 
Psammentic Hapludalfs —., Alfisols. 
Typic Haplaquolls __--___ Mollisols. 
Typic Haplaquolls -_----__ Mollisols. 
Typic Haplaquolls -_---__~ Mollisols. 
Typic Hapludalfs ---_-_-~ Alfisols. 
Typic Argiudolls ___--___ Mollisols. 
Typic Medisaprists __-_-- Histosols. 
Aquic Hapludolls _._-____ Mollisols. 
Aquollic Hapludalfs _____ Alfisols. 
Typic Hapludalfs -----__ Alfisols. 
Typic Hapludalfs __--___ Alfisols. 
Typic Hapludalfs ~--____ Alfisols, 
Typie Hapludalfs —._-___ Alfisols. 
Typie Hapludalfs -.---__ Alfisols. 
Aquollic Hapludalfs ~---- Alfisols. 
Aquie Argiudolls _.-_____ Mollisols. 
Typie Argiudolls ~----__~ Mollisols. 
Typie Haplaquollg _--_--_ Mollisols. 
Typic Hapludalfs __-___-- Alfisols. 
Typic Argiudolls __.--_-- Mollisols. 
Typic Udipsamments —---| Entisols. 
Areni¢c Hapludalfs _.___-- Alfisols. 
Typic Hapludalfs _---__-- Alfisols. 
Typic Haplaquolls _--_-__ Mollisols. 
Terric Medisaprists ______ Histisols. 
Typie Argiudolls -___-.-- Mollisols. 
Typic Haplaquolls __----- Mollisols, 
Typic Haplaquolls ____..- Mollisols. 
Arenic Hapludalfs Alfisols. 
Typie Argiudolls -.-----_ Molilisols. 
Lithic Hapludalfs Alfisols. 
Typie Hapludolls —.---.-- Mollisols, 
Typie Argiudolls ________ Mollisols. 
Typic Hapludalfs ~----__ Alfisols. 
Typic Hapludaifs ~.----_ Alfisols. 
Arenic Hapludalfs -_____-- Alfisols. 
Dystrie Eutrochrepts ____| Inceptisols. 
Terric Medisaprists -_~-- Histisols. 
Aquollie Hapludalfs _--__ Alfisols. 


2 Taxadjunct to the series. These soils have a slightly thinner dark-colored surface layer than is defined as the range of the series. 
®Taxadjunct to the series. These soils have a thicker dark-colored surface layer than is defined as the range of the series. 
* Taxadjunct to the series. These soils are more acid in the subsoil and more alkaline in the substratum than is defined as the 


range of the series. 


underlain by dolomite at relatively shallow depths. 
Soil material has settled into many of the large crev- 
ices in the dolomite. Many of these sinkholes have been 
filled with stones or refuse in recent years (fig. 18). 
The rate of water movement through these sinkholes 


varies from year to year. 


soils are cultivated, a large amount of soil material 


washes into these sinkholes 
This plugging may last only 


in the sinkholes is dislodged and falls into the deeper 


reaches of the cavern. 


A landowner in Mackford Township observed in 
spring 1971 that melt water from the winter snow 


formed a whirling vortex as 


Because the surrounding 


and plugs many of them. 
until soil material further 


of Lake Emily. Other sinkholes nearby, which had 
drained quite rapidly in former years, were holding 
water because they were plugged by erosional sedi- 
ments from nearby soils. 

Sandstone underlies the dolomite. Although it is not 
exposed in many places, it has influenced many of the 
soils and landforms in the county. In most places where 
the protective dolomite cap has been removed by ero- 
sion, the sandstone has also been removed. Scattered 
throughout the county are a few exposures of sandstone 


which are generally on the lower slopes below outcrops 


it entered a sinkhole north 


of dolomite. In many places where the dolomite out- 
crops, the underlying sandstone is not visible because 
it is mantled by soil material eroded from the higher 
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Figure 18.—Sinkhole in an area of Plano soils. Ground water may hecome polluted if manure or pesticides are spread near sink- 
holes. Sinkholes often lead to underground crevices or caverns in the underlying dolomite. 


slopes. In the areas underlain by dolomite, many deep 
valleys have been formed by geological erosion of the 
relatively soft sandstone. 

Big Green Lake, the deepest lake in Wisconsin, has a 
sandstone bottom. It was once connected to Lake Puck- 
away, now a shallow lake with nearly 300 feet of re- 
cent sediments over sandstone, and formed a major 
drainageway for melt water during glacial times. A 
glacial dam of water-sorted sand and gravel now sepa- 
rates the two lakes, 

Much of the loose sand which mantles the western 
parts of the county probably came from sandstone 
weathered and disintegrated by the glacier. This sand 
was later moved by glacial melt water and by the wind. 
The sand moved by glacial melt water left thick depos- 
its of valley fill. Sand was blown onto the uplands and 
now mantles the older soils that formed in other ma- 
terials, mostly glacial till. The mantle of windblown 
sand is generally thickest in the western part of the 
county and is thin or lacking in the eastern part. Some 
sand dunes extend into the eastern part of the county, 
which indicates that the wind direction was generally 
from the west or northwest. In some areas of Man- 
chester Township the sand mantle is in strips that have 


a general north-south orientation, which indicates that 
the wind direction was northerly during the time of 
sand deposition. Where the sand mantle is thin over 
the older soils, or is in strips, there is a complex pattern 
of contrasting surface textures. 

The sandstone in Green Lake County is dominantly 
silica sand, but has glauconitic sand strata in the upper 
part. Urne soils formed in glauconitic sand high in po- 
tassium. Potassium is a plant nutrient which sandy 
soils usually lack. There are two large sandstone quar- 
ries in Green Lake County where the sandstone is 
blasted, ground, and dried for commercial use (fig. 19). 

The four outcroppings of igneous bedrock are in Ber- 
lin, Mackford, Marquette, and Seneca Townships. All 
of the outcrops were once quarried, but the Berlin 
quarry is the only one still operating. Much of the 
igneous bedrock has been used for gravestones and 
some for building material. 

The dredged channel in Lake Puckaway was prob- 
ably made to transport the granite quarried on the 
south side of the lake during the post-Civil War era. 
An old road crossing a large marsh from the igneous 
outcrop in Seneca Township is reported to have been 
built to transport quarried rock. This road now appears 
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Figure 19.—Sandstone quarry in Green Lake Township. This high-quality silica sand is used in glass and for foundry sand. 


as a faint line on the aerial photograph. Originally the 
road was paved with logs to support the heavy loads of 
granite on the soft organic soil (fig. 20). 

Most of the southern and eastern parts of the county 
are underlain by gravelly sandy loam glacial till which 
contains a few pits. The material is generally used for 
road construction and fill, The till is a relatively good 
filtering media and has only slight limitations for many 
soil uses. Kidder, Lapeer, Mecan, and Rotamer soils 
formed in glacial till in the more rolling parts of the 
county. These soils generally contain a significant 
amount of coarse fragments. Most of the fragments 
are partly rounded igneous rock, and some of the 
larger boulders are more than 4 feet in diameter. Be- 
cause many areas of glacial till soil are wet or are not 
cleared of trees or have boulders on the surface, they 
are not cleared for cultivation. 

Stone fences and barn foundations made from field 
stones are commonly near soils that formed in glacial 
till. Many stone fences are 6 to 10 feet wide and several 
feet high. The stones were taken from nearby fields 
over a period of many years. Some additional stones are 
exposed each year as a result of frost heaving, erosion, 
and soil blowing. 

Many of the landforms, especially drumlins, in the 


more rolling parts of the county underlain by glacial 
till have long, uniform slopes. The drumlins have a gen- 
eral east-west orientation and are as much as 1 mile 
long. These landforms are suited to erosion control prac- 
tices such as stripcropping, terraces, and diversions. 

Glacial outwash is stratified sand and gravel which 
was deposited by glacial melt water. These materials 
are desirable for road building and for making concrete. 
Several areas of these deposits are scattered through- 
out Green Lake County, the most extensive along the 
Grand River near Manchester and at the west end of 
Green Lake. These deposits are valley-fill materials be- 
tween hills of glacial till. Scattered, thin remnants of 
outwash mantle the lower slopes of many hills which 
border the larger glacial drainageways. 

There are large pits in the outwash deposits near 
Manchester and at the west end of Green Lake. The ex- 
tensive deposits between Green Lake and Lake Puck- 
away block what was a major drainageway during gla- 
cial times. Much of this area has hills and depressions 
which are the result of large blocks of ice melting in the 
outwash deposits. The badly pitted areas are generally 
not suited to extensive cultivation because slopes are 
steep and irregular and the soil is commonly thin over 
sand and gravel. Many of these areas were never cleared 
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Figure 20.—An outcrop of igneous rock, sometimes called “black granite.” In the past it has been used for cemetery headstones. 


of trees. The outwash deposits in Green Lake County 
are mostly sandy and contain only small amounts of 
gravel. These deposits have less value for most uses than 
the more gravelly deposits. 


Climate‘ 


The climate of Green Lake County is continental, 
typical of the center of a continent in the middle lati- 
tudes. Winters are long, cold, and snowy; summers are 
warm and occasionally humid. At times spring and fall 
are short and mixtures of warm and cold weather. 
Spring often lingers into June, but the change from 
summer to fall is usually abrupt. The seasons vary 
widely from year to year. All seasons are marked by 
storms that accompany changes from one air mass to 
another, particularly during the period from late fall 
through mid-spring when changes occur every two to 
four days. 

Data in tables 14 and 15 are fairly representative of 
the climate of the county. Most of these data were ob- 
tained from the weather station at Dalton in the south- 
western corner of the county. The range in daily and 


‘By Hans E. RosenpaAL, climatologist for Wisconsin, National 
Weather Service, U.S, Department of Commerce. 


annual temperatures tends to be less at higher eleva- 
tions and greater at lower elevations and in large 
expanses of marshland. Minimum temperatures are 
lowered by the drainage and accumulation of cold air 
in these places. 

The temperature and precipitation for Green Lake 
County are given in table 14. Temperatures of 90° 
or higher have occurred on an average of 14 days a 
year, but the number of days has varied from 32 in 
1948 to 0 in 1951. Temperatures of zero or lower occur 
on an average of 24 days a year, but the number of 
days has varied from 51 in 1968 to 12 in 1946. 

Precipitation is usually well distributed for farming 
purposes. Approximately 60 percent of the yearly 
normal falls in the 5-month period of May through 
September. In summer the probability of 1 inch or 
more of rain falling in a 7-day period is greatest during 
the first half of June (the chance is that it will occur 
in more than 4 years out of 10). The probability of 
a dry 7-day period, when precipitation is a trace or 
less, in summer is greatest during the last part of July 
(it will probably occur in 2 to 8 years out of 10). In- 
tensities of about 1.25 inches of rainfall in 1 hour, 2.00 
inches in 6 hours, and 2.80 inches in 24 hours can be 
expected about once in 2 years. 
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TABLE 14.—Temperature and precipitation data 
[Data from records at Dalton Weather Station] 
Temperature Precipitation 
One year in 10 
: ‘ Average 
Month Average Average will have— Days with 
Averpee | Ager8° | monthly | monthly | average |— _| snow cover | depth of 
peer rede minimum | _highest lowest of Linch | gays with 
maximum | minimum Less More or more y 
than thane snow cover 
°F °F °F °F Inches Inches Inches Number Taches 

January --~--~----- 28 8 43 ~18 1.2 0.4 2.0 24 6.0 
February ----~----- 81 11 45 -12 11 3 2.1 19 7.6 
Marek: 22 2occeueens 41 21 63 - 2 1.6 8 2.9 13 6.5 
April: ooesc asec 58 34 76 20 | 2.9 1.3 4,1 3 2.1 
May 2S 69 44 85 28 3.4 1.6 5.7 @ 2 

June —__ 79 54 90 38 4.3 2.3 6.4 0 0 

July —__ 88 59 91 44 3.2 1.8 4,9 0 0 

August 82 58 91 42 3.4 1.9 5.4 0 0 

September — TA 49 87 31 3.38 1.8 6.9 0 0 
October 64 40 719 22 2.0 6 4.3 ses a 
November 44 26 63 7 2.3 8 3.9 3 2.8 
December 31 14 51 —10 1.8 5 2.0 15 3.9 
Year 57 35 °93 *-19 30.0 21.0 39.0 17 5.8 


1 Less than one-half day. 
° Trace. 


The amount of snowfall in a year has varied from 89 
inches in 1959 to 12 inches in 1958 and 1953. The 
average date of the first snowfall of 1 inch or more 
is November 28, The chance that this snow will fall by 
October 26 is 1 in 10 years, and by December 21 is 9 
in 10 years. 

Thunderstorms occur on an average of 41 days a 
year, and in individual years range from 53 to 28 days. 
Hail occurs on an average of 2 days a year, and in 
extreme years on 6 to 0 days. 

Wind, sunshine, and relative humidity records are 
not available, but the following data from records 
kept at Madison in Dane County should approximate 
conditions in Green Lake County. 

Prevailing winds are westerly in winter and south- 
erly in summer, March, April, and November are 
the windiest months and have average windspeeds of 
12 miles per hour. The windspeed averages less than 
4 miles an hour about 10 percent of the time, 4 to 12 
miles about 50 percent, 13 to 31 miles about 40 per- 
cent, and more than 31 miles per hour less than 1 
percent. Winds that have the highest speeds are 
usually from the west or southwest. 

Sunshine averaged about 40 percent of the amount 
possible for November and December, 60 percent or 
more for May through October, and between 50 and 
60 percent for the remaining months. 

A relative humidity of less than 50 percent was 
recorded at the Madison Weather Station 5 percent 
of the time in winter, 20 percent in spring, 15 percent 
in summer, and 20 percent in fall. Humidity of 50 to 
79 percent was recorded 55 percent of the time in 
winter, 50 percent in spring, 45 percent in summer, 
and 50 percent in fall. Humidity of more than 79 
percent was recorded 40 percent of the time in winter, 


* Average annual highest temperature. 
* Average annual lowest temperature. 


80 percent in spring, 40 percent in summer, and 30 
percent in fall. 

Table 15 gives the probabilities of last freezing tem- 
peratures in spring and first in fall. The average date 
of the last 32-degree freeze in the spring is May 13 
and the first in the fall is September 26. The growing 
season, defined as the number of days between the 
last 32-degree freeze in spring and the first in fall, 
averages 136 days. 

The freeze data are calculated for Dalton, and min- 
imum temperatures vary considerably across Green 
Lake County on calm, clear nights. They depend on such 
physical characteristics as the topography and _ soil 
types of the area and the proximity to open water. 


Water Supply 


Most of Green Lake County is in the southern part 
of the Fox-Wolf River Basin. This basin includes all 
or significant parts of 18 counties in east-central and 
northeastern Wisconsin (15). Ground water gener- 
ally moves southeastward into Green Lake County. 
This water movement is caused by the slope of the 
underlying crystalline rock surface, which generally 
dips southeastward at about 15 to 20 feet per mile. 
The crystalline rock controls the dip of the sedimen- 
tary rock formations that overly it. 

The sandstones of Cambrian age, the Prairie du 
Chien Group, and the St. Peter Sandstone form the 
principal bedrock aquifer in the basin. Properly con- 
structed wells commonly yield 500 to 1,000 gallons of 
water per minute in parts of Green Lake County. As 
the aquifer thins towards the northwest, well yields 
diminish to 100 to 500 gallons per minute. Where the 
aquifer is very thin, as in the preglacial river valley 
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TABLE 15.—Probabilities of last freezing temperatures in spring and first in fall 


[Data from records at Dalton Weather Station] 


Dates for given probability and temperature 


Probability 
16°F 20°F 
or lower or lower 

Spring: 

1 year in 10 later than --_| April 14 April 24 

2 years in 10 later than ___| April 8 April 18 

5 years in 10 later than --.| March 28 April 7 
Fall: 

1 year in 10 earlier than___| October 24 October 17 

2 years in 10 earlier than__| October 30 October 22 

5 years in 10 earlier than__| November 10 November 2 


24° F 23° F 32° F 
or lower or lower or lower 
May 4 May 16 May 29 
April 28 May 10 May 24 
April 17 April 30 May 13 


October 3 
October 9 
October 20 


September 10 
September 15 
September 26 


September 18 
September 25 
October 5 


in the northwestern part of the county, well yields are 
10 to 100 gallons a minute. The crystalline rock gen- 
erally does not yield water to wells. 

The Platteville-Galena aquifer generally yields less 
than 50 gallons per minute to wells, but it is important 
for domestic and farm wells. This unit tends to pre- 
vent vertical movement of water, causing artesian 
pressures in the underlying sandstone aquifer. 

Glacial deposits which overlie the bedrock are also 
aquifers. Availability of water from these deposits 
varies widely within small areas. The best glacial 
drift aquifers are thick sand and gravel outwash 
deposits. 

The clay and silt deposited in glacial lakes restrict 
water movement and are not good aquifers. In much 
of Green Lake County, glacial drift deposits are thin 
and are slowly permeable. Wells yield only about 5 to 
10 gallons per minute. Water in these areas is gener- 
ally obtained from wells that penetrate bedrock 
aquifers. 

In the preglacial river valley in the northwestern 
part of the county and in the smaller branch that is 
the present Green Lake-Lake Puckaway Basin, the 
glacial deposits are 200 to 800 feet thick. Wells 
yield 10 to 100 gallons per minute. 

In Green Lake County glacial drift aquifers are the 
main source of ground water discharge to streams. 
The aquifers are recharged by rainfall that averages 
approximately 30 inches per year. Seasonal and long- 
term climatic variations cause fluctuations in both 
streamflow and ground water levels. 

Green Lake County has approximately 15,000 acres 
of lakes and rivers and about 44,000 acres of wetlands. 
There are numerous small springs, especially along the 
bedrock escarpments and in the clayey lake basins in 
the north-central part of the county. 


Natural Vegetation 


Green Lake County originally was not extensively 
forested. The first economic development of the county 
was farming. Today approximately 12 percent of the 
land area is woodland. Most of the more rolling parts 
of ae county were forested with oak, hickory, and 
maple. 


The southeastern part of the county is a high plain 
or plateau that covers nearly 30 percent of the county. 
This area was a grassland prairie when the first 
settlers arrived. 

Approximately 19.6 percent of the land area was 
originally wetlands that were too wet for most trees 
and grasses. These wetlands supported a growth of 
marsh grasses, shrubs, and trees such as bur oak, soft 
maple, elm, and tamarack. 


Transportation and Schools 


Green Lake County is served by two railroads. One 
goes near the city of Green Lake and through Prince- 
ton, and a branch line goes through Dalton in the 
southwestern part of the county. The other goes 
through Berlin, and a branch line serves Markesan. 

Green Lake County is traversed by five 2-lane State 
highways. The county highways are almost entirely 
hard-surfaced, and only a few roads are gravel. Many 
of the county highways in the more densely populated 
areas are on section lines that take in a square mile. 

Green Lake County has no commercial airports. 
Scheduled flights are available at the Oshkosh airport, 
however, which is about 25 miles away. 

There are four high schools in Green Lake County 
at Berlin, Green Lake, Princeton, and Markesan as 
well as numerous public and parochial elementary 
schools. Although there are no colleges in Green Lake 
County, there are several located nearby. 


Industry 


The production of apparel and leather goods, foun- 
dry and food products are major industries in Green 
Lake County. Berlin is the major industrial center, 
producing mainly leather goods and gray iron cast- 
ings. The growth and processing of vegetable crops, 
such as sweet corn, peas, and snap beans, are also im- 
portant in season. The industrial base of Green Lake 
County has grown significantly in the past decade. 
Because of the county’s proximity to the Fox River 
Valley industrial district and the lakeshore complex, 
there will probably be further industrial growth (24). 

Green Lake County is mainly agricultural. There 
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are businesses that service and sell machinery and 
other farm supplies in Berlin, Markesan, Montello, 
Princeton, and Ripon. There are also several live- 
stock markets in the Green Lake County area which 
buy and sell cattle, calves, hogs, and feeder pigs. 


Trends in Soil Use 


The number of farms in the county is decreasing, 
and the average size per farm is increasing. In 1964, 
there were 961 farms in Green Lake County with an 
average size of 182.8 acres. In 1969, there were 877 
farms with an average size of 193.1 acres (24). 

Many areas of sandy soil and soils that have a low 
available water capacity have been retired from 
farming and planted to pine trees. An increasing 
amount of land is being used for nonagricultural uses, 
such as rural nonfarm homes, summer cottages, 
camping, and recreational areas. The county’s attrac- 
tive lakes, streams, and wetlands and its accessibility 
to residents of the Fox River Valley, southeastern 
Wisconsin, and northern Illinois make it a favorable 
rural retreat for urban residents. Areas near the 
many lakes and streams are becoming increasingly 
important as homesites and recreational areas. Wooded 
tracts throughout the county are also in demand for 
these uses (7). 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as crumbs, blocks, 
or prisms, are called peds. Clods are aggregates produced 
by tillage or logging. 

Alluvium, Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use 
by most plants. It is commonly defined as the difference 
between the amount of soil water at field capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The classes used in Green Lake 
County and the inches of available water in the soil to a 
depth of 60 inches or to a limiting layer such as bedrock 
are as follows: very low, 0 to 3 inches; low, 3 to 6 inches; 
moderate, 6 to 9 inches; high, 9 to 12 inches; very high, 
over 12 inches. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggre- 
gate. Synonyms: clay coat, clay skin. 

Colluvium. Soil material, rock fragments, or both, moved by 
sed slide, or local wash and deposited at the base of steep 
slopes. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firn..—When moist, crushes under moderate pressure between 
at and forefinger, but resistance is distinctly notice- 
able. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from. other material. 

Hard.—-When dry, moderately resistant to pressure; can he 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 
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Deferred grazing. The apes of delaying grazing until range 
plants have reached a definite stage of growth, in order to 
increase the vigor of the forage and to allow the desirable 
plants to produce seed. Contrasts with continuous grazing 
and rotation grazing. - 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed 
to altered drainage, which is commonly the result of arti- 
ficial drainage or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage outlets. 
Seven different classes of natural soil drainage are recog- 
nized. 

Excessively drained soils are commonly very porous and 
rapidly permeable and have a low available water ca- 
pacity. 

Somewhat excessively drained soils are also very permeable 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are 
commonly of intermediate texture. 

Moderately well drained soils commonly have a slowly perme- 
able layer in or immediately beneath the solum. They 
have uniform color in the A and upper B horizons and 
mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mot- 
tling at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downward, 
a mottling may be absent or nearly so in some 
soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy material in 
dunes or to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fertility, soil, The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specified plants, when other growth factors 
such as light, moisture, temperature, and the physical con- 
dition of the soil are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless pro- 
tected artificially. 

Genesis, soil. The manner in which a soil originates. Refers espe- 
cially to the processes initiated by climate and organisms 
that are responsible for the development of the solum, or 
true soil, from the unconsolidated parent material, as con- 
ditioned by relief and age of landform. 

Gleyed soil. A soil in which waterlogging and lack of oxygen 
have caused the material in one or more horizons to be 
neutral gray in color. The term “gleyed” is applied to soil 
horizons with yellow and gray mottling caused by inter- 
mittent waterlogging. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant 
residues. 

A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The 
B horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or some combination of these; 
(2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) by some 
combination of these. Combined A and B horizons are 
usually called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The weathered rock material immediately beneath 
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the solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Humus. The well-decomposed, more or less stable part of the 
organic matter in mineral soils. 

Liquid limit, The moisture content at which the soil passes from 
a plastic to a liquid state. In engineering, a high liquid 
limit indicates that the soil has a high content of clay and 
a low capacity for supporting loads. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually 
indicates poor aeration and lack of drainage. Descriptive 
terms are as follows: abundance—few, common, and many; 
size—fine, medium, and coarse; and contrast—faint, dis- 
tonct, and prominent. The size measurements are these: fine, 
less than 5 millimeters (about 0.2 inch) in diameter along 
the greatest dimension; medium, ranging from 5 millimeters 
to 15 millimeters (about 0.2 to 0.6 inch) in diameter along 
the greatest dimension; and coarse, more than 15 milli- 
meters (about 0.6 inch) in diameter along the greatest 
dimension. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hue, value, and chroma. For 
example, a notation of 10YR 6/4 is a color with a hue of 
10YR, a value of 6, and a chroma of 4. 

Organic matter. Plant and animal material, in or on the soil, in 
all stages of decomposition. Readily decomposed organic 
matter is often distinguished from the more stable forms 
that are past the stage of rapid decomposition. Classes and 
percentages of organic matter in Green Lake County soils 
are as follows: 


Class Percent Class Percent 
WOW see 0.5 to 1 Moderate ____________ 2to 4 
Moderately low .__1.0 to 2 Moderate to high ~____ 8 to 5 
Moderate to mod- Very high ~--_---__- 8 to 13 

erately low __-1.5 to 2.5 Organic soil --.._-- >20.68 


Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately 
rapid, rapid, and very rapid. 

Phase, soil. A subdivision of a soil, series, or other unit in the 
classification system made because of differences in the soil 
that affect its management but do not affect its classification 
in the natural landscape. A soil series, for example, may 
be divided into phases because of differences in slope, stoni- 
ness, thickness, or some other characteristic that affects 
its management but not its behavior in the natural land- 
scape. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Profile, soil, A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. 
An acid, or “sour,” soil is one that gives an acid reaction; 
an alkaline soil is one that is alkaline in reaction. In words, 
the degrees of acidity or alkalinity are expressed thus: 


pH pH 

Extremely acid _-_-__Below 4.5 Neutral _-__-----__ 6.6 to 7.3 
Very strongly 

@eld, 2 a 45to5.0 Mildly alkaline ____7.4 to 7.8 
Strongly acid ______ 5.1t05.5 Moderately 

alkaline _--______ 7.9 to 8.4 

Medium acid _______ 5.6 to 6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid --_-___ 6.1to6.5 Very strongly 


alkaline -.-..--.__ 9.1 and 
higher 


Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
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consist of quartz, but they may be of any mineral composi- 
tion. The textural class name of eat soil that contains 85 
percent or more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except 
for texture of the surface layer, are similar in differentiat- 
ing characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. : ; 

Site index. A numerical means of expressing the quality of a 
forest site that is based on the height of the dominant stand 
at an arbitrarily chosen age; for example, the average 
height attained = dominant and ecodominant trees in a 
fully stocked stand at the age of 50 years. 

Soil. A natural, three-dimensional body on the earth's surface 
that supports plants and that has properties resulting from 
the integrated effect of climate and living matter acting on 
earthy parent material, as conditioned by relief over periods 
of time. 

Soil slope. The difference in elevation in feet between two points 
100 feet apart, given in percent. The slope symbol, percent 
of slope, and slope class of the soils in Green Lake County 
are as follows: A, 0 to 2 percent, nearly level; B, 2 to 6 
percent (0 to 6 percent for sandy soils), gently sloping; C, 
6 to 12 percent, sloping; D, 12 to 20 percent, moderately 
steep; and E, 20 to 80 percent, steep. In some of the mod- 
erately steep and steep soils, the slope groups are slightly 
different than listed here. Soils that have no slope symbol 
are considered nearly level. 

Solum. The MEpee part of a soil profile, above the parent mate- 
rial, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these hori- 
zons are unlike those of the underlying material. The living 
roots and other plant and animal life characteristic of the 
soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The 
principal forms of soil structure are—platy (laminated), 
prismatic (vertical axis of aggregates longer than_hori- 
zontal), columnar (prisms with rounded tops), blocky 
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(angular or subangular), and granular. Structureless soils 
are either single grained (each grain by itself, as in dune 
sand) or massive (the particles) adhering together without 
_. any regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it may soak into 
the soil or flow slowly to a prepared outlet without harm. 
Terraces in fields are generally built so they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream ter- 
races are frequently called second bottoms, as contrasted to 
flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 

. further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to. the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable, granular structure. A soil in poor tilth is 
nonfriable, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that 
responds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a .dry zone. 

Wilting point (or permanent wilting point). The moisture con- 
tent of soil, on an oven-dry basis ,at which plants (specifi- 
cally sunflower) wilt so much that they do not recover. when 
placed in a dark, humid atmosphere. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping wit, read both the description of the mapping unit and the description of the soil 


series to which the mapping unit belongs. 


other group, read the introduction to the section it is in for general information about its management. 


Mapping unit 


Adrian muck---------------------2--- ener rn ene 
Alluvial Land, wet 
Barry loam------------r enn ne cence nn nnn rer nnn 
Boyer loamy fine sand, 1 to 6 percent slopes---- 
Boyer loamy fine sand, 6 to 12 percent slopes, 


Boyer loamy fine sand, 12 to 25 percent slopes-- 
Brems loamy fine sand, 0 to 6 percent slopes---- 
Briggsville silt loam, 0 to 2 percent slopes---- 
Briggsville silt loam, 2 to 6 percent slopes---- 
Colwood silt loam------------------------------- 
Dodge silt loam, 2 to 6 percent slopes---------- 
Dodge silt loam, 6 to 12 percent slopes, eroded- 
Edwards muck---------------------- +0 rc eeer rrr nn- 
Friesland loam, 0 to 2 percent siopes----------- 
Friesland loam, 2 to 6 percent slopes----------- 
Gotham loamy fine sand, 1 to 6 percent slopes--- 
Gotham loamy fine sand, 6 to 12 percent slopes-- 
Gotham loamy fine sand, sandstone substratum, 6 
to. 12: percent: slopes---=s-5-<scersesrnicsessss= 
Gotham loamy fine sand, sandstone substratum, 12 
to 20 percent slopes-------------------------- 
Granby loamy fine sand-------------------------- 
Granby loamy fine sand, loamy subsoil variant, 
0 to (S percent Slopes=-=--==sSseerewe reese 
Granby loamy fine sand, clayey subsoil variant, 
0 to 3 percent slopes----~--------------------7 
Grellton fine sandy loam, 0 to 2 percent slopes- 
Grellton fine sandy loam, 2 to 6 percent slopes- 
Grellton fine sandy loam, 6 to 12 percent 
slopes, eroded-----------------2-------rr enn n- 
Grellton fine sandy loam, 12 to 20 percent 
slopes, eroded---------------- 20 - renner nen 
Griswold silt loam, 0 to 2 percent slopes------- 
Griswold silt loam, 2 to 6 percent slopes------- 
Griswold silt loam, 6 to 12 percent slopes, 


Houghton muck------------------- 0-0-0 creer ror 

Joy silt loam, 0 to 3 percent slopes-------~----- 

Kibbie loam, 0 to 3 percent slopes-------------- 

Kidder fine sandy loam, 0 to 2 percent slopes--- 

Kidder fine sandy loam, 2 to 6 percent slopes---- 
Kidder fine sandy loam, 6 to 12 percent slopes, 


Kidder loam, 0 to 2 percent slopes-- 
Kidder loam, 2 to 6 percent slopes-------------- 
Kidder loam, 4 to 12 percent slopes, eroded----- 
Kidder loam, 12 to 20 percent slopes, eroded---- 
Kidder loam, 20 to 30 percent slopes------------ 
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GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


loam, 0 to 2 percent slopes--------- 
loam, 2 to 6 percent slopes--------- 
loam, 6 to 12 percent slopes, eroded 
loam, 12 to 20 percent slopes, 


Lapeer loamy fine sand, 2 to 6 percent slopes---- 
Lapeer loamy fine sand, 6 to 12 percent slopes, 
eroded ~--- ---- non nner rrr rrr nen 


Lapeer fine sandy loam, 0 to 2 percent slopes---- 
LeRoy silt loam, 6 to 12 percent slopes, eroded-- 
LeRoy silt loam, 12 to 20 percent slopes, eroded- 
Lomira silt loam, 2 to 6 percent slopes--~-------- 
Lomira silt loam, 6 to 12 percent slopes, eroded- 
Lomira silt loam, 12 to 20 percent slopes, 


Manawa silt loam, 0 to 3 percent slopes~--------- 
Marcellon loam, 0 to 3 percent slopes-----~------- 
Markesan silt loam, 2 to 6 percent slopes, 


Marshan silt loam 
Mecan loamy fine sand, 2 to 6 percent slopes---- 
Mecan loamy fine sand, 6 to 12 percent slopes, 


Mendota silt loam, 0 to 2 percent slopes-------- 
Mendota silt loam, 2 to 6 percent slopes-------- 
Mendota silt loam, 6 to 12 percent slopes, 


Oakville fine sand, 1 to 6 percent slopes------- 
Oakville fine sand, 6 to 12 percent slopes------ 
Oakville fine sand, 12 to 35 percent slopes----- 
Okee loamy fine sand, 1 to 6 percent slopes----- 
Okee loamy fine sand, 6 to 15 percent slopes---- 
Oshtemo loamy fine sand, 1 to 6 percent slopes-- 
Oshtemo loamy fine sand, 6 to 12 percent slopes, 


Palms muck 


Plano silt loam, 0 to 2 percent slopes---------- 
Plano silt loam, 2 to 6 percent slopes---------- 
Poy silty clay loam------------------ 0 enn ener 
Poygan silty clay loam 
Richford loamy sand, 1 to 6 percent slopes------ 
Richford loamy sand, 6 to 15 percent slopes----- 
Ripon silt loam, 1 to 6 percent slopes---------- 
Ritchey silt loam, 2 to 6 percent slopes, 
eroded----------------- - - 22 nnn en nee n nen 


Ritchey silt loam, 12 to 20 percent slopes, 
eroded-- ---------------- ene nner r nner errr nn 
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VIe-4 
ITIs-4 
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TIe-1 
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Tree 
Wood- and Wild-  Recre- 
Capability jand shrub life ation 
unit group group group group 
Map 
symbol Mapping unit Page Symbol Page 
RkE Rock land and Ritchy soil, 6 to 45 percent 
s lopes------------------ 50 VIIIs-10 69 5 
Ro Rock outcrop §1 VIIIs-10 69 5 
RsD Rodman gravelly sandy loam, 6 to 20 percent 
slopes----------- eon nn nnn nnn rrr ner 51 VIs-5 68 5 2 
RsE Rodman gravelly sandy loam, 20 to 35 percent 
slopes- ----------- nnn nnn rrr rrr rrr rrr 51 VIIs-5 68 2 
RtB2  Rotamer sandy loam, 2 to 6 percent slopes, 
eroded--------------------~-----2-- 2-02-2075 52 Tle-1 61 1 
RtC2 Rotamer sandy loam, 6 to 12 percent slopes, 
eroded----------------------- so nnn ercrnt 53 IITe-1 1 
RtD2  Rotamer sandy loam, 12 to 20 percent slopes, 
eroded-------------------- nrc rrr rrr rece 53 TVe-1 1 
RtE Rotamer sandy loam, 20 to 30 percent slopes---- 53 Vie-1 1 
ScA St. Charles silt loam, 0 to 2 percent slopes--- 54 1-4 1 
ScB St. Charles silt loam, 2 to 6 percent slopes--- 54 Ile-1 1 
SeC2 St. Charles silt loam, 6 to 12 percent slopes, 
eroded--------------- nen ne nnn errr rere 54 IITe-1 1 
SnB Sisson loam, 2 to 6 percent slopes------------- 55 ITe-1 1 
SnC2. Sisson loam, 6 to 12 percent slopes, eroded--~- 55 TI le-1 1 
SnD2. Sisson loam, 12 to 20 percent slopes, eroded--- 55 IVe-1 1 
TuB Tustin loamy fine sand, 1 to 6 percent slopes-- 56 IITe-4 3 
UrB Urne loamy fine sand, 2 to 6 percent slopes---- 57 IlIs-4 4 
UrC2  Urne loamy fine sand, 6 to 12 percent slopes, 
S7 Iite-7 4 
UrD2 
57 IVe-7 65 3rl1 Z 3 4 
We 58 IIIw-8 64 3w3 4 8 8 
ZtaA Zittau silty clay loam, 0 to 3 percent slopes-- 59 TIw-5 62 3c2 3 6 6 


# US, GOVERNMENT PRINTING OFFICE: 1977 200-658 /20 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL ASSOCIATIONS 


Plano-Mendota-St. Charles association: Well drained and mod- 
erately well drained, nearly level to sloping soils that have a 
subsoil mainly of silt loam and silty clay loam underlain by 
calcareous, gravelly or very gravelly, sandy loam glacial till 


Kidder-Rotamer-Grellton association: Well drained and mod- 
erately well drained, nearly level to steep soils that have a 
subsoil mainly of loam, clay loam, and sandy clay loam under- 


* lain by calcareous, gravelly, sandy loam glacial till 


Lapeer-Mecan-Okee association: Well drained and somewhat 
excessively drained, gently sloping to steep soils that have 
a subsoil of sandy loam underlain by calcareous, gravelly 
sandy loam or gravelly loamy sand glacial till 


Oakville-Brems-Granby association: Well drained, moderately 
well drained, and poorly drained, nearly level to steep soils 
that have a subsoil of fine sand underlain by fine and medium 
sand 


Boyer-Oshtemo-Gotham association: Well drained and some- 
what excessively drained, nearly level to steep soils that 
have a subsoil mainly of loamy fine sand, sandy loam, and 
loamy sand underlain by sand or stratified sand and gravel 
outwash 


Willette-Poy-Poygan association: Very poorly drained and 
poorly drained, nearly level organic soils and soils that have 
a subsoil of silty clay and clay underlain by sand or calcare- 
ous Clay and silty clay 


Adrian-Houghton association: Very poorly drained, nearly 
level organic soils underlain by sandy, loamy, or clayey mate- 
rial or marl 
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GREEN LAKE COUNTY, WISCONSIN RESEARCH DIVISION OF THE COLLEGE OF AGRICULTURAL AND LIFE SCIENCES, UNIVERSITY OF WISCONSIN 


SOIL LEGEND 


The first capital letter is the first letter of the soil name. A second capital letter A, B, C, D, or E shows the slope. 
Symbols without slope are mostly for level or nearly level soils. A final number 2 in the symbol shows that the soil 
is eroded. 


SYMBOL 


Adrian muck 
Alluvial land, wet 


Barry loam 

Boyer loamy fine sand, 1 to 6 percent slopes 

Boyer loamy fine sand, 6 to 12 percent slopes, eroded 
Boyer loamy fine sand, 12 to 25 percent slopes 
Brems loamy fine sand, 0 to 6 percent slopes 
Briggsville silt loam, 0 to 2 percent slopes 
Briggsville silt loam, 2 to 6 percent slopes 


Colwood silt loam 


Dodge silt loam, 2 to 6 percent slopes 
Dodge silt loam, 6 to 12 percent slopes, eroded 


Edwards muck 


Friesland loam, 0 to 2 percent slopes 
Friesland loam, 2 to 6 percent slopes 


Gotham loamy fine sand, 1 to 6 percent slopes 

Gotham loamy fine sand, 6 to 12 percent slopes 

Gotham loamy fine sand, sandstone substratum, 6 to 12 percent 
slopes 

Gotham loamy fine sand, sandstone substratum, 12 to 20 percent 
slopes 

Granby loamy fine sand 

Granby loamy fine sand, loamy subsoil variant, 0 to 3 percent 
slopes 

Granby loamy fine sand, clayey subsoil variant, 0 to 3 percent 
Slopes 

Greliton fine sandy loam, 0 to 2 percent slopes 

Greliton fine sandy loam, 2 to 6 percent slopes 

Greliton fine sandy loam, 6 to 12 percent slopes, eroded 

Grellton fine sandy loam, 12 to 20 percent slopes, eroded 

Griswold silt loam, 0 to 2 percent slopes 

Griswold silt loam, 2 to 6 percent slopes 

Griswold silt loam, 6 to 12 percent slopes, eroded 


Houghton muck 


Joy silt loam, 0 to 3 percent slopes 


SYMBOL NAME 


Kibbie loam, 0 to 3 percent slopes 
Kidder fine sandy loam, 0 to 2 percent slopes 
Kidder fine sandy loam, 2 to 6 percent slopes 


Kidder fine sandy loam, 6 to 12 percent slopes, eroded 
Kidder fine sandy loam, 12 to 20 percent slopes, eroded 


Kidder loam, 0 to 2 percent slopes 

Kidder loam, 2 to 6 percent slopes 

Kidder loam, 6 to 12 percent slopes, eroded 
Kidder loam, 12 to 20 percent slopes, eroded 
Kidder loam, 20 to 30 percent slopes 

Knowles silt loam, 0 to 2 percent slopes 

Knowles silt loam, 2 to 6 percent slopes 

Knowles silt loam, 6 to 12 percent slopes, eroded 
Knowles silt loam, 12 to 20 percent slopes, eroded 


Lapeer loamy fine sand, 2 to 6 percent slopes 


Lapeer loamy fine sand, 6 to 12 percent slopes, eroded 
Lapeer loamy fine sand, 12 to 25 percent slopes, eroded 


Lapeer fine sandy loam, 0 to 2 percent slopes 
LeRoy silt loam, 6 to 12 percent slopes, eroded 
LeRoy silt loam, 12 to 20 percent slopes, eroded 
Lomira silt loam, 2 to 6 percent slopes 

Lomira silt loam, 6 to 12 percent slopes, eroded 
Lomira silt loam, 12 to 20 percent slopes, eroded 


Manawa silt loam, 0 to 3 percent slopes 

Marcellon loam, 0 to 3 percent slopes 

Markesan silt loam, 2 to 6 percent slopes, eroded 
Markesan silt loam, 6 to 12 percent slopes, eroded 
Markesan silt loam, 12 to 20 percent slopes, eroded 
Marsh 

Marshan silt loam 

Mecan loamy fine sand, 2 to 6 percent slopes 
Mecan loamy fine sand, 6 to 12 percent slopes, eroded 
Mendota silt loam, 0 to 2 percent slopes 

Mendota silt loam, 2 to 6 percent slopes 

Mendota silt loam, 6 to 12 percent slopes, eroded 


Oakville fine sand, 1 to 6 percent slopes 
Oakville fine sand, 6 to 12 percent slopes 
Oakville fine sand, 12 to 35 percent slopes 
Okee loamy fine sand, 1 to 6 percent slopes 
Okee loamy fine sand, 6 to 15 percent slopes 


SYMBOL 


OmB 
OmC2 
Os 


Pa 
PnA 
PnB 
Pr 
Py 


RaB 
RaC 


NAME 


Oshtemo loamy fine sand, 1 to 6 percent slopes 
Oshtemo loamy fine sand, 6 to 12 percent slopes, eroded 
Ossian silt loam 


Palms muck 

Plano silt loam, 0 to 2 percent slopes 
Plano silt loam, 2 to 6 percent slopes 
Poy silty clay loam 

Poygan silty clay loam 


Richford loamy sand, 1 to 6 percent slopes 

Richford loamy sand, 6 to 15 percent slopes 

Ripon silt loam, 1 to 6 percent slopes 

Ritchey silt loam, 2 to 6 percent slopes, eroded 
Ritchey silt loam, 6 to 12 percent slopes, eroded 
Ritchey silt loam, 12 to 20 percent slopes, eroded 
Rock land and Ritchey soils, 6 to 45 percent slopes 
Rock outcrop 

Rodman gravelly sandy loam, 6 to 20 percent slopes 
Rodman gravelly sandy loam, 20 to 35 percent slopes 
Rotamer sandy loam, 2 to 6 percent slopes, eroded 
Rotamer sandy loam, 6 to 12 percent slopes, eroded 
Rotamer sandy loam, 12 to 20 percent slopes, eroded 
Rotamer sandy loam, 20 to 30 percent slopes 


St. Charles silt loam, 0 to 2 percent slopes 

St. Charles silt loam, 2 to 6 percent slopes 

St. Charles silt loam, 6 to 12 percent slopes, eroded 
Sisson loam, 2 to 6 percent slopes 

Sisson loam, 6 to 12 percent slopes, eroded 

Sisson loam, 12 to 20 percent slopes, eroded 


Tustin loamy fine sand, 1 to 6 percent slopes 

Urne loamy fine sand, 2 to 6 percent slopes 

Urne loamy fine sand, 6 to 12 percent slopes, eroded 
Urne loamy fine sand, 12 to 30 percent slopes, eroded 


Willette muck 


Zittau silty clay loam, 0 to 3 percent slopes 


GREEN LAKE COUNTY, WISCONSIN 


CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
State forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 

(normally not shown) 
FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 


Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house . 
(omit in urban areas) 
Church a 
School é 
Indian 
Mound 
Indian mound (label) 
Tower 
Located object (label) (0) 
GAS 
Tank (label) e 
Wells, oil or gas 4° 
Windmill & 
Kitchen midden a 
WATER FEATURES 
DRAINAGE 
nn 
Perennial, double line ais 
Perennial, single line oo = 
*, 
Intermittent —_—- 


Drainage end 
Canals or ditches 
Double-line (label) 


CANAL 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial <=) Ls 
Intermittent \_me vat a > 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp — 
Spring o- 
Well, artesian > 
Well, irrigation om 
Wet spot ¥ 


SPECIAL SYMBOLS FOR 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Moderately deep silty 


overburden over organic 
materials, 3 acres or less 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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